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Abstract 
Musculoskeletal disorders (MSDs) have been recognized as one of the leading 
causes of workplace injuries. The economic burden of MSDs is estimated to cost up to 
$54 billion annually. Previous studies have shown that the development of workplace 
ergonomics interventions could reduce workers’ exposure to physical stress and strain, 
consequently reducing workers’ risk of developing work-related MSDs.  Even with 
promising results demonstrating efficacy in laboratory-based studies, theoretically sound 
‘changes’ may be resisted or rejected by end users. The long term objective of this 
research is to improve adoption rates of theoretically sound safety-related changes in the 
workplace. The underlying hypothesis in this three phase study is that employing 
structured contemplating activities may result in better acceptance compared to 
traditional implementation processes.  
The specific aims of this study were to: 1) Systematically investigate and 
document how past safety-related workplace changes were implemented from the 
perspectives of managers and employees, 2) Explore the effect of three types of 
contemplative implementation approaches to influence an individual’s intention and 
attitude towards adoption of a safety-related workplace change, 3) Compile an employee 
version of an ‘ideal’ introduction-training program to be used when introducing a safety-
related change in methods or equipment in a workplace, 4) Share, review (member 
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checking) and validate findings related to Aims 1, 2, and 3 with industrial practitioners, 
and 5) Investigate how the presented findings and ideas for introduction-training program 
components might influence the industrial practitioners to possibly reconsider their 
strategies to introduce workplace safety-related changes in the future.    
Semi-structured interviews with managers responsible for implementing changes 
and employees who had experienced receiving changes were used to achieve the first aim. 
The second aim was achieved through a laboratory-based study that employed group 
activities, surveys, worksheets, and discussions to explore the effects of contemplative 
activities that potentially influence intentions and attitudes to adopt an introduced change.  
The participants’ designs of their ‘ideal’ introduction-training program were explored 
using generative method activities (Aim 3).  The fourth and fifth aims were addressed 
through employment of semi-structured interviews with industrial practitioners, in order 
to share information and validate the outcomes from the previous phases of the study.   
The findings from the first phase of study provided insights into strategies, 
approaches, and underlying barriers and facilitators that influence the end-users’ 
decisions whether or not to adopt an introduced change.  Frameworks developed in this 
phase include the timeline mappings of factor and themes that influence adoption, as well 
as the key lessons’ learned throughout the workplace change process.  In addition, the 
“leader-follower relationship framework” by Smith (1994) was extended through 
operationalization of its components from the data extracted in this phase of study. These 
frameworks could be further developed as visual tools to provide industrial practitioners 
reminders of parameters to be considered during a workplace intervention 
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implementation process.  The second phase of the study documented advantages, 
disadvantages and improvement suggestions for each of the explored introduction-
training approaches.  The data also revealed that a single introduction-training approach 
might not be as effective as the integration of two or three types of approaches, in terms 
of positively influencing a worker’s intention and attitude towards adoption of an 
introduced change.  The inclusion of the three explored approaches in the Phase 2 
participants’ ideal programs verified the initial theoretical assumptions that the 
contemplative activities explored in this study may have potential to shape a worker’s 
thought processes during the implementation of a workplace change.  An integrated 
introduction-training framework, representing the study participants’ collective designs, 
was proposed as multi-element base structure that could be used to organize specific 
activities as part of the process of introducing workplace changes to employees in 
practice.  In the third phase of the study, the findings from the previous phases of the 
study, including the integrated introduction-training framework, were shared with and 
reviewed by experienced safety practitioners.  Generally, these experienced practitioners, 
from a diverse range of industries, and who were located in the US or in Malaysia were in 
agreement with the findings from phases 1 and 2 of study, which provides a degree of 
validation of the results.  In addition to reviewing results from the first two phases, data 
gathered from phase 3 participants yielded a compilation of themes and factors that 
contribute to failure of a change effort, as well as a list of optional activities to be 
considered in an introduction-training program. 
The results from this study could be used as a foundation for future intervention 
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research and formulation of guidelines for safety practitioners who are directly 
responsible for implementation of change efforts.  This research provides a bridge 
between academic research and practice in the area of intervention adoption, and the 
results could eventually contribute to shaping future intervention efforts, and thereby 
improve adoption rates of sound ergonomic interventions among intended end-users.   
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Chapter 1: Introduction 
 
1.1 Introduction – Musculoskeletal Disorders 
One of the leading causes of workplace injuries is attributed to musculoskeletal 
disorders (MSDs) (Denis et al., 2008, Bernard, 1997).  In the United States alone, MSDs 
have been reported to account for up to 70 million annual physician office visits, and the 
economic burden due to compensation costs, lost wages, and lost productivity is 
estimated to cost between $45 – $54 billion annually (National Research Council/ 
Institute of Medicine, 2001).  Evidence shows that MSD occurrence results in time away 
from work for employees.   For example, MSDs accounted for 29% of all workplace 
injuries and illnesses requiring time away from work in both 2008 and 2010 (BLS, 2009 
& 2011).  In a recent report released by BLS (2013), this percentage increased to 34% in 
2012.  The median days away from work due to MSDs in 2012 is reported to be 12 days 
for each reported case, compared to 11 days in 2010, and 10 days in 2008.  To put this 
into perspective, the median days away from work due to other type of cases in 2012, 
2010, and 2008 were 9 days, 8 days, and 8 days respectively.  
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There is evidence linking MSDs with manual handling tasks.  The nature of 
manual handling tasks often can expose workers to repetitive movements, awkward body 
postures, and high levels of physical exertion, which alone and in combination can pose 
risk of injury to employees.  Thus, occupations that involve significant amounts of 
manual material handling tasks are associated with higher rates of MSDs such as low 
back pain, sciatica, tendinitis, carpal tunnel syndrome, and other types of sprains and 
strains.  This pattern can be demonstrated by the statistics released by several agencies.  
For example, the Bureau of Labor and Statistics (2013) reported that occupations with 
highest incidence rates of MSDs cases were nursing assistants, emergency medical 
technicians/paramedic, refuse/recyclable material collectors, and laborer and freight, 
stock, and material movers.  These occupations which are usually synonymous with 
manual handling tasks were reported to have a MSD incidence rate involving days away 
from work of 225.8, 255.1, 203.2, and 164 per 10,000 full-time workers, respectively.  In 
comparison, the average MSD incidence rate for all other occupations (state/local 
government and private industry combined) is 38 per 10,000 full-time workers.  Liberty 
Mutual in their 2013 safety index reported that overexertion due to lifting, pushing, 
pulling, holding, carrying or throwing was the leading cause of disabling injury, with 
$14.2 billion in direct costs.  This amounted to more than 25% of overall compensable 
injuries nationwide (Liberty Mutual, 2013).   
This pattern of incidence of MSDs associated with workplace activities is not 
limited to the United States.  Several prospective longitudinal studies from the 
Netherlands, France, Switzerland, Finland, and Denmark and have also established the 
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linkage between occupational activities and the development of MSDs (Hoogendoorn et 
al. (2000), Cassou et al. (2002), Maul et al. (2003), Viikari-Juntura er al. (2001).  In 
addition, epidemiological studies from several countries including Canada, the United 
Kingdom, and Sweden identified musculoskeletal disorders as one of the main reasons 
for workplace absenteeism (Badley et al. (1994), Feeney et al. (1998), Leijon et al. 
(1998)). Other international cross-sectional studies from Japan, Taiwan, Turkey, and Iran 
have demonstrated a high prevalence of MSDs in various workplace settings (Smith et al. 
2006, Guo et al. 2004, Salik & Ozcan, 2004, Choobineh et al. 2007).  All in all, these 
studies provided an overview of the workplace MSDs’ pervasiveness across the globe.  
High rates of MSD prevalence across multiple countries and the associated costs of these 
conditions signify the seriousness of MSDs as a workplace issue, and the urgent need for 
correcting measures.   
Previous studies have shown that the development of workplace ergonomics 
intervention concepts and safety-related changes, such as lift aides and patient transfer 
devices, could reduce workers’ exposure to physical stress and strain, consequently 
reducing workers’ risk of developing work-related MSDs (Lavender et al., 2007, 
Lavender et al., 2013, Smith et al., 2001, Mirka et al. 2002, Umar et al. 2011, Bao et al. 
2013, de Macedo Guimarães et al. 2015, Das & Das, 2002, Ghugare et al. 1991, McNeill 
& Westby, 1999 ).  These studies, conducted in the United States and several other 
countries across the globe shared a similar premise that it is important to tackle the root 
causes of ergonomics-related risk factors in occupational settings through engineering 
measures.  Engineering controls that are purposely designed to eliminate or reduce 
4 
 
workers’ risk factor exposure are considered to be the best approach to reducing the 
likelihood of work-related MSDs development among employees.  Even though many of 
these promising interventions or changes have been shown to reduce physical demands 
on workers (through modeling or in controlled settings), the effectiveness of these 
changes may not be guaranteed in practice in occupational settings due to additional 
uncontrolled and complex variables encountered in real world conditions.  Very few 
studies have quantified and measured the usage of an ergonomic intervention after it was 
introduced in the work environment. In spite of evidence that these devices are 
biomechanically advantageous and can reduce musculoskeletal stresses on workers, they 
will fail to make the intended impact if they are not adopted.  
Sometimes theoretically sound ‘changes’ are resisted or rejected by end users.  
For example, Rickett et al. (2006) in a study on patient lift hoist usage among healthcare 
workers found that only 24% used them regularly during patient transfer tasks.  Similarly, 
a number of studies have reported that various mechanical patient lifting devices were not 
regularly used in the workplaces (Evanoff et al., 2003; Byrns et al., 2004; Wardell, 2007).  
Miles et al., (1996), from a study of agricultural workers, found that intended users, citrus 
pickers, were overall resistant to ergonomic modification of a picking ladder as the 
selected intervention to replace the traditional ladder.  Weiler et al. (2012), in a study 
looking at adoption of a slide-board (aka transfer board; reduces the need to lift patients 
during a lateral transfer between any two same-height horizontal surfaces, such as bed to 
ambulance cot) among Emergency Medical Services (EMS) workers, categorized more 
than half of the participants to be non-adopters.  
5 
 
Rejection of sound ergonomics changes is detrimental to multiple stakeholders, 
most importantly workers, who remain at risk for physical injury, and their work 
colleagues who may experience higher levels of exposure when a worker is injured and 
off the job for a time.  Employers may become reluctant to try new interventions where 
there is a track record of non-adoption by employees; but employers also bear significant 
direct and indirect costs when employees are injured on the job. Thus, research that 
focuses on what can be done to improve the adoption rate of sound ergonomics changes 
in workplaces is warranted. 
 
1.2 Complexity of Ergonomics Intervention Adoption 
 The development of MSDs is multidimensional.  Several factors such as task, 
technology, environment, work organization, and personal factors interact with each 
other to form unique occupational contexts.   The situational context created from the 
interactional incompatibilities between these factors, filtered through the individual 
worker’s unique circumstances may result in strains at biomechanical, physiological or 
even at psychological levels.  According to Karsh et al. (2001) continuous misfits of these 
interacting factors will eventually lead to chronic development of biomechanical, 
physiological or psychological disorders, as shown in Figure 1.1. 
6 
 
 
Figure 1.1: Conceptual model of the development of work-related musculoskeletal 
disorders (Karsh et. al., 2001) 
 
  
 Since the development of MSDs involves different factors, the solution to 
MSDs is also multifaceted.  Adoption of an ergonomics intervention is seldom simple. 
There are several interrelated variables that play roles in determining the adoption 
outcome.  This complexity of variables’ interactions is shown in a conceptual model 
(Figure 1.2) by Moray (2000). The author presented a framework listing different 
crossing levels of ergonomics with other factors.  It was argued that traditional 
ergonomics research has primarily been focused in the central parts of the diagram, but 
wider considerations beyond physical intervention need to be included in an approach to 
introduce ergonomics to an organizational system.  A carefully constructed system 
change, guided by the fundamental knowledge of change behavior, should direct the 
implementation of ergonomics solution efforts.  Moray argued that the literature in 
ergonomics and human factors is mostly focused on technical solutions, and discussions 
on incentives to change behavior are primarily absent (2000).  Thus, the author concluded 
that ergonomics should not be limited to engineering due to its multidisciplinary nature.   
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Instead it should be more open and engage different disciplines, particularly involving 
disciplines in social sciences. 
 
 
Figure1.2: Ergonomics and sociotechnical system (Moray, 2000) 
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 The ‘right’ workplace intervention involves multiple dimensions; it is the right 
design/technology, used within the right task, at the right place and time, in the right 
work organization culture, by the right individual.  The successful intervention usually 
involves integration at a system level, and integrating a new component in an established 
system is usually a challenging task.  This is because the change will alter the dynamics 
of work, and the impact of this integration may affect multiple components within the 
system.  This system perturbation or disturbance, as described by Holden et al. (2008), 
occurs because of the nature of the interrelatedness of variables.  
The variables involved in the adoption of change can be grouped together in order 
to summarize the interrelationships between them.  Based on the conceptual model 
proposed by Karsh et al. (2001) earlier in Figure 1.1, a high level conceptual model 
describing the adoption process is proposed, as shown in Figure 1.3.  This adapted model 
retains the five groups of influencing categories from the previous model, but instead of 
focusing on their influence on the development of musculoskeletal disorders in the 
original model, this new conceptual model focuses on how these categories influence the 
users’ decision to adopt an intervention.  These factors, which may be broadly 
categorized as technology factors, organizational factors, personal factors and task factors 
are filtered through the user’s personal factors.     
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Figure 1.3: A new conceptual model for adoption of workplace changes.  Model 
components surrounded by a dashed line are adopted from the “model of the 
development of work-related musculoskeletal disorders” (Karsh et al, 2001) previously 
shown in Figure 1.1.   
 
Figure 1.4, which is an extension of the adoption model in Figure 1.3, shows 
examples of possible factors under each of the five main factors that influence 
intervention adoption. Few researchers have tried to explain the cause for the inadequate 
use of ergonomic interventions and very little systematic research has been conducted to 
investigate factors that affect the adoption (the decision to use or not use) of ergonomic 
interventions. The objective of the current study is to improve the understanding of the 
relative contribution of these various factors, which will help inform future 
implementation of worthy ergonomic interventions. Throughout this study, the high level 
conceptual framework shown in Figure 1.3 will be used to guide the theoretical 
development process. 
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Figure 1.4:  Possible factors influencing intervention adoption 
 
According to Ziefle et al. (2012), who investigated the adoption of technology, 
due to the diversity of users, technical systems, and usage contexts, the knowledge about 
determinants and situational aspects of adoption or acceptance of interventions is still 
limited.  Previous research has traditionally focused on ease of use and perceived 
usefulness, but Ziefle et al. (2012) argued that the topic of acceptance or adoption should 
go beyond that.  The nature of ergonomics intervention, which involves multiple 
interacting factors, suggests that an ergonomics adoption process should be contextual.  
The context will determine which variables are involved, and this complexity provides a 
unique challenge in implementation of ergonomics interventions.  Thus, a generic “one-
size-fits-all” implementation technique is unlikely to work due to this contextual nature 
of the problem. 
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As described in the adoption model in Figure 1.3, an adoption process begins 
when the categories that interact with each other to form context are filtered and 
processed through the users’ mind.  Therefore, implementation strategies that employ 
contextual considerations through contemplation or reflection activities should be 
considered since they may facilitate and guide the decision making process for the end 
users (potential adopters). Alternative implementation techniques that include contextual 
workplace elements may potentially increase the acceptance compared to the generic 
“one-size-fits-all” implementation technique. 
However, review of the literature in the areas of ergonomics and workplace-safety 
has shown that there is limited knowledge about the fundamental elements of workplace 
implementation efforts that contribute to acceptance or adoption of interventions/changes.  
Holden et al. (2008) for example, reported that there is a lack of guidance on how 
ergonomics research outcome should be managed and implemented. Goldenhar et al. 
(2001) argued that this might be “because of the varied scope and complexity of 
interventions, and the complicated, changing, real world conditions potentially affecting 
interventions and their outcomes”.   
Fortunately, this issue has already received widespread recognition and as a 
result, intervention effectiveness research has been identified by the National Institute for 
Occupational Safety and Health (NIOSH) as one of the twenty-one National 
Occupational Research Agenda (NORA) priority areas.  In a published report, the NORA 
Intervention Effectiveness Research Team explained the importance, interconnectedness, 
and need for research at each stage of the intervention process:  development, 
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implementation, and effectiveness of interventions (Goldenhar et al. 2001).  In line with 
the proposed focus area by NORA, the research described in this dissertation (hereafter 
referred to as ‘the current study’) will specifically focus on furthering the understanding 
of occupational safety and health intervention implementation efforts and what can be 
done to improve the intervention implementation process. 
 
1.3 The Scope of the Study 
Many useful, usable, and feasible occupational safety-related changes 
(particularly ergonomics intervention) have been developed to address risk factor 
exposures associated with musculoskeletal injury.  However, often these interventions 
find resistance from end users, resulting in developed interventions not being adopted 
(Miles et al., 1996, Rickett et al. 2006).  The long term objective of this research is to 
improve adoption rates of theoretically sound safety-related changes (particularly 
ergonomics interventions) in the workplace.  This study was designed to identify 
important contributing factors, as well as tools and methods that will effectively help 
translate intervention concepts to practice, from the perspective of safety and ergonomics 
practitioners and workers (the end users of an intervention). It is expected that this 
research endeavor will bridge gaps between academic research and practice, and 
contribute to future intervention efforts with the overarching goal of improving adoption 
rates of sound ergonomics interventions among the intended end users. 
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Workplace change is an expansive research area topic.  Therefore, in order to 
make the study feasible and meaningful, the study specifically focuses on certain types 
and characteristics of safety-related changes that would be considered for adoption. The 
safety-related changes that are considered within the scope of this study have the 
following characteristics:  
1) The safety-related change is a simple product (tool or piece of equipment) or 
simple Standard Operation Procedure (SOP),  
2) The safety-related change could be adopted by one person, without requiring 
approval or cooperation from a co-worker,  
3) The safety-related change is introduced as a voluntary change – employees 
could choose to adopt the change or not, and  
4) The safety-related change has some obvious safety-related benefits, but also a 
few drawbacks to it (such as requiring slightly more time to use). 
The study focuses on simple changes due to the multidimensional nature of the 
adoption process. Changes that are more complex involve more research parameters and 
will be more challenging to investigate due to the interconnected relationships between 
different workplace dimensions.  The study also primarily focuses on adoption decision 
making of individuals instead of a group adoption.  In addition, the study will emphasize 
voluntary changes, where the individual has independent authority to adopt or reject the 
introduced changes.  Necessitating the use of the new change in order to complete the job 
is considered forced adoption, and may limit further understanding of self-regulated 
voluntary changes that are the main focus in this study.  Lastly, the safety-related changes 
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that are considered in this study are changes that have both advantages and disadvantages 
to them.  A truly advantageous change will probably not be an issue since it will likely 
receive full adoption from the end users. 
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Chapter 2:  Background and Literature Review 
 
2.1 Introduction 
The area of intervention research, as discussed in the previous chapter, is 
multidimensional.  Multiple variables are involved in the process of introducing and 
implementing an intervention to targeted users.  In addition to being multidimensional, 
intervention research is also multistage.  The National Occupational Research Agenda 
Intervention (NORA) Effectiveness Research Team proposed a multistage intervention 
research framework as shown in Figure 2.1 (Goldenhar et al. 2001).  The framework 
categorized intervention research into three stages: 1) developmental, 2) implementation, 
and 3) effectiveness research.  A review of the literature shows that most of the 
ergonomics intervention research has been primarily focused on the first developmental 
stage.   
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Figure 2.1:  NORA Intervention Effectiveness Research Team’s Intervention research 
framework (Goldenhar et al, 2001) 
 
 
Much effort has been invested in developing safety-related interventions to 
improve the occupational environment.  Karsh et al. (2001), in a systematic review, 
examined the effectiveness of a variety of types of workplace interventions studies to 
control work-related MSDs, including engineering controls, administrative controls, and 
multi-component interventions.  They found that 84% of the studies found some positive 
results, though most produced mixed results.  This distribution was altered somewhat 
when Karsh et al. restricted their review to higher quality studies.  At the conclusion of 
their paper, they offered guidelines for performing quality intervention studies.  They also 
proposed a direction for future intervention research, which was to investigate 
implementation approaches in order to improve the understanding of “why, in some 
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cases, an intervention seems to successfully affect outcomes, while in another situation it 
does not” (Karsh et al. 2001).  Study of the implementation process may provide insights 
and understanding about various factors that can influence the outcomes of intervention 
studies. 
 Schoenfisch et al. (2011) reported that adoption rates varied partly due to 
implementation process and early support initiatives.  The authors concluded that “once 
efficacy of an intervention has been demonstrated, a major focus should shift to 
understanding implementation and adoption”.  Similarly, Westgaard & Winkel (1997), 
almost 20 years ago, suggested that it was time to shift the research focus from 
“intervention study impact” to “intervention impact”.   According to Goldenhar et al. 
(2001), research on the intervention implementation is particularly important due to three 
factors: 
1) It provides feedback that is essential to further development and 
improvement of the introduced intervention. 
2) It facilitates the interpretation of the intervention’s effectiveness, once it 
has been implemented.  
3) It helps provide a generic guideline on how to replicate a successful 
intervention implementation in another context. 
In this chapter, the intervention research framework in Figure 2.1, above, will be 
used as a starting reference to define the time dimensional scope of this study.  This study 
specifically aims to address the emerging need to explore ergonomics interventions 
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beyond the first developmental stage, although it will partly still address the first 
development stage in order to ensure that the intervention introduced is an ergonomically 
valid or sound intervention.  Exploration beyond intervention development research, to 
the area of implementation research, requires an understanding of how an individual who 
is being asked to adopt a change proceeds through the adoption process that is presented 
to him/her.  In order to achieve this understanding, this chapter begins with a review of a 
number of adoption models and frameworks, mainly from the area of social sciences, to 
provide an overview of different components involved in an adoption process.  The 
knowledge gaps identified from the literature and relevant theoretical perspectives on 
these gaps will then be discussed. Conceptual framework formation and development 
process will also be explained in the latter part of the chapter.  Lastly, research objectives 
and approaches used throughout this study will be described.  
 
2.2 Existing Adoption and Behavioral Frameworks 
Many notable models of diffusion and adoption of innovations (e.g. interventions) 
stem from work in the social sciences.  These studies have yielded a rich library of 
information.  However, work-related constructs such as work-organization structures, 
task-specific risk factor exposure, technology involvement in work, physical work 
environment, and their combinations that are unique to occupational settings have at 
times been neglected or understudied in social sciences studies.   Nonetheless, the higher 
level concepts developed in these past social sciences studies are still relevant and 
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applicable to the specific area of adoption in occupational ergonomics.  Drawing upon 
these past studies and reexamining them from the perspective of ergonomics may further 
contribute to new knowledge in the area of diffusion and adoption of changes.   
Several adoption models and theories related to the area of adoption of change 
will be summarized in this section.  These conceptual theories and models provide 
different perspectives about how multiple factors and components are interrelated and 
ultimately influence behaviors. The understanding of these higher level concepts 
provided a structural foundation for development of frameworks used in this study.   
Specifically, this section will briefly discuss the following models and theories: 
1) Precaution Adoption Process Model 
2) Transtheoretical Model 
3) The Diffusion of Innovations Theory 
4) Technological Acceptance Model (TAM) 
5) The Industrial Adoption Model 
6) The Symbolic Adoption Model 
 
1.  Precaution Adoption Process Model 
The Precaution Adoption Process Model (PAPM) introduced by Weinstein (1988) 
tried to identify and document the stages involved when people begin the adoption of 
health-protective behavior.  The concept of “stage theory” was introduced by the author, 
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where it was argued that a person passes through a series of specified stages during the 
change process.  According to Weinstein et al. (1998), organizing the change experience 
into a sequential conceptual compartmentalization system offers the possibility of greater 
overall understanding of the issues along the change process.  The authors defined four 
principle elements involved in a “stage theory”: 
1) A category system to define the stages 
2) An ordering of the stages 
3) Common barriers to change facing people in the same stage 
4) Different barriers to change facing people in different stages   
(Weinstein et al.,1998) 
This structural guideline in PAPM as shown in Figure 2.2 started with how 
individuals are being made aware of an issue (stage 1).   After becoming aware of the 
issue, the individual may or may not be engaged with the issue (stage 2).  In stage 3, the 
individual has become engaged by the issue and is considering an appropriate response.  
This is the decision making stage where the individual would engage with a thinking 
process and conceptually consider options to be taken.  There are three outcomes, which 
are 1) suspending judgment and remaining in stage 3 for an extended period of time, 2) 
deciding not to act on the change, and moving into to stage 4, which halts the adoption 
process, and 3) deciding to adopt the change and moving to stage 5.  The next step (stage 
6), after making the decision to adopt is to initiate the behavior and enact specific 
behavioral actions.  If the individual successfully and consistently adopts the behavior 
over a period of time, the individual will move to stage 7 which is the maintenance of 
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adopted behavior.  It should be noted that even though each stage has been numbered, 
they should not be treated as one continuous, unidirectional process.  The authors argue 
that backward movement towards an earlier stage can occur, with the exception of 
regressing from stage 2 to stage 1.  Once an individual has become aware of the issue, 
regressing to unawareness is not possible (Weinstein et al. 2008).  This stage 
classification system in PAPM allows mapping of adoption behavior among targeted 
populations at particular points in time.  The understanding of each stage and the factors 
involved to facilitate transition to the next stage would provide an opportunity to 
strategize specific action plans in the effort to push adoption of behavior of interest 
among the targeted population. 
 
 
Figure 2.2: Stages in the Precaution Adoption Process Model (Weinstein & Sandman, 
2002)  
 
2. Transtheoretical Model 
Another stage theory model that is relevant to adoption behavior is the 
Transtheoretical Model, as shown in Figure 2.3, which posits that behavior change 
progresses in several temporal development stages (Prochaska & DiClemente, 1983).  
This model emerged from a comparative analysis of theories in the field of 
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psychotherapy and behavioral change (Prochaska & Velicer, 1997).   The temporal stage 
construct used in this model is similar to the PAPM, but differs with regards to types of 
behavioral change involved.  For example, the Transtheoretical Model addresses hard-to-
change behaviors that are already in the realm of awareness, but “is less helpful when 
dealing with hazards that have recently been recognized or precautions that are newly 
available” (Rimer & Glanz, 2005). 
The primary recommendation that stems from the Transtheoretical Model is that a 
targeted population should be approached according to its stage of readiness to adopt a 
new behavior.  In order to support the progress of behavior change, specific activities 
uniquely tailored to where the targeted individual’s stage is crucial.  For example, 
potential change strategies to be used among targeted users in contemplation stage may 
include giving motivation or encouraging them to make specific plans.  In contrast, 
strategies to be used with users in the action stage may include providing feedback, 
reinforcement and social support (Rimer & Glanz, 2005).  According to Prochaska & 
Velicer, this model’s main philosophy is to shift from reactive to proactive 
implementation.  Likewise, to move from a population-based program to individualized 
intervention strategies, as well as moving from expecting targeted users to match the 
needs of a change program to making the change program match the targeted users’ 
needs (1997).  
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Figure 2.3: Transtheoretical model (adapted from Prochaska & Velicer, 1997)  
3.  Diffusion of Innovations Theory  
Diffusion of Innovations Theory is an integrated behavioral model describing the 
diffusion process of a new innovation or change in the system (Rogers, 1962).   The 
author proposed four main elements in the diffusion of a change process: 1) an 
innovation, 2) communication through certain channels, 3) time, and 4) social systems.  
Consideration of all four of these elements in a diffusion initiative may increase the 
effectiveness of the diffusion process.   
One of the structural frameworks introduced under the umbrella of Diffusion of 
Innovations Theory is the Innovation Decision Process.  This structural framework 
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described the decision process an individual will go through in the process of adopting or 
rejecting a new innovation.  The process starts with the potential adopter acquiring 
knowledge about the innovation, and proceeds as the person develops perceptions and an 
attitude towards the innovation.  Next, the person is involved in activities that lead to 
him/her deciding whether to adopt or reject the innovation.  The next stage is where the 
innovation is implemented and tested.  The last stage is the confirmation stage, where the 
potential adopter confirms the decision to adopt or decides to reject the innovation.  The 
author reported that there are sequential stages in the process of adoption of a new 
innovation, as shown in Figure 2.4.   
 
 
Figure 2.4:  A Model of Five Stages in the Innovation-Decision Process (Rogers, 2003) 
 
This process argues that dissemination of knowledge and persuasion efforts are 
important prerequisites to an innovation adoption decision, and cannot be neglected in 
order to have successful diffusion.  Thus, proactive activities designed to increase 
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awareness, as well developing favorable perception and attitude towards the change 
through persuasion efforts must be integrated in the early stages of diffusion process to 
ensure adoption decision.  
In addition to high level description of the diffusion process, several detailed 
components that influence the preceding knowledge and persuasion stages were also 
discussed in this Innovation Decision Process.  These specific components include the 
characteristics of the innovation to be introduced, social environment where the 
innovation will be introduced, as well as the characteristics of the decision making unit 
(individual adopter).  For example, the author argued that one of the most important 
characteristics of the innovation to influence adoption is its relative advantage of the 
intervention compared to the normal conditions.  Also, adoption is highly affected by the 
norms of social system where the innovation is being introduced, and its effect should not 
be discounted.  Furthermore, the individual (decision making unit) factors such as 
personality and communication skills can shape how the innovation is being received. 
4.  Technological Acceptance Model 
Technology Acceptance Model (TAM) developed by Davis (1989) offers a 
conceptual pathway of adoption behavior.  According to the author, the actual system 
used by an individual is directly affected by intention, and intention is determined by 
perceived ease of use and perceived usefulness, as shown in Figure 2.5.  Davis (1989) 
defined perceived usefulness as “the degree to which a person believed that using a 
particular system would enhance his or her job performance” and perceived ease of use as 
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“the degree to which a person believes that using a particular system would be free of 
effort”. 
The events pathway described in this model provides an understanding of how 
attitude, intention, and actual behavior are linked to each other.  Several adoption studies 
have incorporated this conceptual pathway to model how specific interventions such as 
protective falling arrest systems and a patient transfer board, were being adopted by 
targeted users.  In a path model adapted from TAM, Liu (2008) showed perceived ease of 
use to be one of the primary drivers of usage intention for protective fall arrest systems 
among construction workers.  In development of a structural equation model also partly 
derived from the TAM, Johnson (2011) found a positive causal relationships between 
“attitude towards use” and “intention to use” of transfer slide board among emergency 
medical service (EMS) personnel.   
 
Figure 2.5: Technological Acceptance Model (Davis et al. 1989) 
 The TAM has since been further extended to include other factors that influence 
both the perceived ease of use and perceived usefulness.  TAM2, which was developed 
by Venkatesh and Davis (2000), included several determinants to influence perceived 
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usefulness, including subjective norms at social level, user’s experience, and output 
quality.  TAM3, introduced in 2008, included more determinants that influence perceived 
ease of use such as perception of external control and perceived enjoyment (Venkatesh & 
Bala, 2008).  From literature reviews, TAM’s two principle constructs of perceived ease 
of use and perceived usefulness have since been adapted in different applications, 
particularly related to acceptance of new technologies.   
5.  The Industrial Adoption Model 
Ozanne & Churchill (1971) proposed the Industrial Adoption Model to describe 
the group’s decision making processes through the change process initiative.  The model 
has mostly been applied to understand the processes involved in the industrial purchasing 
by marketing researchers.  This model is different in that it focuses on the group as the 
adopting unit as opposed to other social studies which has primarily been focused on 
individual adopter.  According to the authors, this model “implicitly recognizes that a 
decision-making group is the most likely unit of adoption for industrial innovations”, 
which indirectly infers how the social and group dynamic may likely play a significant 
role in the overall adoption to change process.  The decision processes in this model was 
broken into five series of stages: 1) awareness, 2) interest, 3) evaluation, 4) trial, and 5) 
adoption as shown in Figure 2.6.  The group as the adopting unit will go through these 
five series of stages before deciding to adopt or reject the innovation, and along this 
decision processes, selective filters will be applied and eventually may lead to rejection.   
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This conceptual model, even though considered by the authors to be an 
exploratory model, suggested that both the impersonal and personal factors, as well as 
their relationships, are key in influencing the group’s decision process.  The group’s 
characteristics are dependent on the individuals within it.  The interactions and roles 
between the group’s members, activating external factors, and time would determine the 
course of progress through the five aspects of the decision-making stages.  If the group’s 
collective awareness and interest were not retained in the course of diffusion of 
innovation, then there is a high possibility of the innovation being rejected. 
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Figure 2.6: The industrial adoption model (adapted from Ozanne & Churchill, 1971) 
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6.  The Symbolic Adoption Model 
Klonglan and Coward (1970) conceptualize two phases of adoption; 1) symbolic 
form of adoption, and 2) action form of adoption as shown in Figure 2.7.  Symbolic form 
of adoption is defined as an acceptance of the idea of the innovation.  According to this 
concept, the symbolic form of adoption precedes the action form of adoption, as the 
innovation must first be adopted in mind before it can be adopted in action.   However, 
the authors also note that the symbolic form of adoption does not guarantee the action 
form of adoption.  The symbolic form of adoption must be translated to actual trial, and 
action form of adoption will only be manifested after trial acceptance.  
 
 
 
 
 
 
 
Figure 2.7: Stages of the symbolic adoption process model, adapted from Hermann et al. 
(1971) 
 
 
Mittelstaedt et al. (1976) in a study on adoption of consumer products tested this 
model with consumers in several retail facilities and found that consumers could be 
categorized into two groups: 1) high sensation seekers, or 2) low sensation seekers. 
Symbolic form of adoption/rejection Action form of adoption/rejection 
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Sensation seeking was defined by the author to be “a predisposition to seek experience”.  
It was found that the high sensation seekers had a higher tendency to be symbolic 
adopters in that they were willing to consider different alternatives, did not make 
decisions based on cognitive evaluation alone, and would be more willing to go into a 
trial phase.   This study pointed out the differences in the decision-making process 
between the two groups, and found that there were individuals that had a tendency to 
symbolically reject the new products (innovation).  In order to push this specific group of 
consumers to buy the new products (or adopt innovation), the researchers concluded that 
strategies need to be formulated to convince them to first symbolically adopt the new 
product.  The symbolic adoption would increase the likelihood for the consumer to 
consider trialing the new products, before making further deliberation whether or not to 
buy those new products. 
 
Summary 
The basic premise of all the stage models and path models discussed above is that 
there are some degrees of sequential processes to modifying human behavior.  However, 
these models and frameworks generally did not put weight or emphasis on specific stages 
of the process.  It is hypothesized that preliminary efforts in the earlier stage of the 
change process may impact the overall progression of the end users in their journey to 
pass through the different stages leading to adoption.  This important theoretical premise 
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should be examined in the application area of ergonomic intervention implementation.  
This premise will specifically be further discussed in the next section. 
Another similarity among the models and frameworks above is that they suggest 
multiple factors influence behavioral decisions.  These factors may be internal or external 
to the adopter.  Models such as the Precaution Adoption Process Model, Transtheoretical 
Model, Technological Acceptance Model, and Symbolic Adoption Model specifically 
focus on internal factors such as the adopter’s perception, attitude, contemplation and 
awareness.  Other theories and models such as the Diffusion of Innovation and Industrial 
Adoption Model also consider external factors such as social norms, normative beliefs, 
and environments influence behavioral patterns, in addition to internal factors.  The 
multiple factors influencing behavioral decisions in these models suggest that the 
conceptual adoption framework discussed in previous chapter (Figure 1.3) may be a 
useful, high level conceptual framework for understanding the adoption process, 
especially in the context of adoption of ergonomics changes.  One of the main 
components of this framework is that the context is filtered through individual factors, 
which include cognitive processes.  This concept is in agreement with all the models and 
frameworks discussed herein, where it was suggested that adoption behavior ultimately 
will be shaped through the adopter’s thinking process.   
Based on the discussion thus far, the remainder of this chapter will specifically 
focus on two main premises: 1) the adoption process is multistage, and early stage 
elements should receive extra attention because they may shape the direction and 
progression of the individual (potential adopter) through the different stages in the 
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adoption process, and 2) the adoption process is multidimensional and contextual, but 
ultimately will be internally filtered through the adopter’s thinking process.  Both of these 
knowledge gaps will be further explored, at least in part, by research described in the 
remaining sections in this document. 
 
2.3 Knowledge Gaps & Theoretical Perspective 
In this study, the investigation focus is the first stages of the intervention 
implementation effort that directly involve potential end users, which makes it novel 
compared to other studies that investigate the topic of workplace adoption.  The 
underlying early factors influencing adoption are important to understand because we 
hypothesize that they set the initial path for the intervention to be well received or 
resisted / rejected.  Even though the whole implementation process is important to ensure 
adoption, we hypothesize that steps in the early stages of intervention effort play integral 
roles in ensuring positive perception among end users, which is expected to be translated 
into positive attitude and behavior towards adoption.  From the literature reviewed, no 
models were found that address factors at the early stage of interventional introduction 
that are associated with successful adoption.  Investigation of these factors, in detail, may 
elucidate previous mistakes in the early stage of interventional activities so that 
appropriate corrections can be made to improve intervention adoption rates in the future. 
In addition to focusing on the early stage elements, this study will also 
specifically focus on the individual decision making process, using the high level 
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conceptual framework of understanding adoption process discussed in previous chapter.  
This section will specifically focus on this individual decision making process (as 
highlighted in Figure 2.8) in conjunction with the early stage elements in the introduction 
of intervention.  
 
 
Figure 2.8:   Presented here is the new conceptual adoption model as previously shown in 
Figure 1.3. This model is based upon the original “model of the development of work-
related musculoskeletal disorders” (Karsh et al, 2001) previously shown in Figure 1.1.  
The particular region of interest at this point in the discussion is circled in red. 
 
 
A new simplified conceptual logic of the end user’s adoption decision processes is 
proposed in Figure 2.9.  This new simplified logic is developed based upon the 
hypothesis of how expectation, attitude and perception may relate to each other during 
the decision-making process of an individual.  This newly developed hypothesis can be 
integrated to extend the new conceptual adoption model (Figure 1.3) developed earlier in 
this study.   
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Figure 2.9:  A proposed simplified conceptual logic of the end user’s adoption decision 
process integrated with the new conceptual adoption model (Figure 1.3) developed in 
Chapter 1.   
 
Interaction between the intervention and the surrounding factors will create a 
unique workplace context, which would force the end user’s mental model to assess and 
process available data, before forming an expectation/belief of how the intervention or 
innovation would affect users. This belief would influence the user’s attitude towards the 
intervention, which would then influence how/if the intervention will be used. Quality of 
experience when using the intervention will further influence initial perception of the 
intervention’s effectiveness, which would result in an internal assessment of the 
intervention.  The initial perception developed in this process will be tested and retested 
as the user has more opportunities to continue his/her interactions with the intervention.  
36 
 
This would consequently provide opportunity for reevaluation of the user’s earlier 
expectation/belief, which in turn may lead to a readjustment of attitudes/behaviors 
towards the change especially if the user’s expectations and beliefs were modified.   
Multiple reevaluations of expectation, behavior and perception cycles would either 
solidify or modify the user’s initial perception, and consequently, will influence the 
overall user’s adoption deliberation process.  Over time, after going through the adoption 
deliberation process, the user will eventually form a decision to either adopt or reject the 
introduced workplace intervention. 
Seligman (2006) proposed an idea that adoption is actually a sensemaking 
process.  According to Taylor & Van Every (2000), “sensemaking is a way station on the 
road to a consensually constructed, coordinated system of action”.  In other words, 
sensemaking is an active process that involves seeking information, interpreting the 
information to give it meaning, then acting on the resulting interpretation (Thomas et al. 
1993).  It can be concluded from these sources that sensemaking is a process of making 
sense of new things.  This activity, which is essentially contextualizing information into 
meaningful understanding, may eventually influence and shape an individual’s behaviors 
and actions. 
When being introduced to an intervention, the user will develop an initial 
impression leading to formation of an initial attitude towards the intervention.  This initial 
attitude will influence how the intervention is being used in the next few trials.  The 
sensemaking iteration process will take place, which may lead to adjusted perception and 
attitude towards the intervention.  By default, the user’s brain will use the fast, automatic, 
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stereotypic, and subconscious sensemaking thinking system to assess the usability, 
usefulness, and desirability of the new intervention.  This default thought process system, 
or System 1 as described by Kahneman (2011), may potentially lead to hasty judgment of 
the introduced intervention.  By using the default fast thinking system, the permanent 
perception and attitude will likely depend on the user’s first impression.  Alternatively, 
introducing contemplating activities during intervention implementation effort may force 
the end user to use another thinking system:  System 2, as described by Kahneman 
(2011), which is more deliberate, effortful, logical, and conscious.  By using the slow 
sensemaking thinking system, the user’s contemplation quality may be higher and more 
comprehensive since there are deliberate efforts to understand, connect, and reflect before 
permanent perception and attitude towards the intervention is formed.  Hence, the user’s 
perception and attitude (and ultimately the acceptance/adoption) may not be highly 
dependent on the first impression, and may be adjusted through the sensemaking process 
if the user is processing information using this alternative thinking system. 
It should be noted that the concept of fast and slow thinking systems is not new.  
The Cognitive-Experiential Self Theory (CEST) (Epstein, 1998) proposed a very similar 
theory, where an individual operates using two separate systems for the purpose of 
information processing.  The intuitive-experiential system in CEST is similar with 
Kahneman’s fast thinking system since it is fast, automatic, and emotionally driven.  On 
the other hand, CEST’s analytical-rational system is more deliberate, slow and logical 
when processing information.  Other dual information process theories that are similar to 
Kahneman’s system 1 and 2 include Elaboration Likelihood Model (Petty & Cacioppo, 
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1986),  Automatic and Controlled Processes (Bargh, 1984), and the Heuristic-Systematic 
Model (Chaiken, 1980). 
On a relevant note, Goleman’s (1985) descriptions of how the unconscious mind 
works may explain how the fast thinking system operates.  In everyday life, filters on 
attention and awareness are essential to control the flood of information gathered by the 
senses.  Selective interest, awareness, and perception help an individual to organize 
personal experiences and avoid mental chaos.  Filtering information is natural, but the 
ability to filter and reject information also makes it susceptible to distort the gathered 
information.  According to the author, this self-censorship can be explained by the 
relationship between attention and anxiety.  
Goleman (1985) described attention as the act of gathering information, and if the 
information is registered as threat, then anxiety is the natural response to the threat.  The 
brain can then use the attention to cushion or deny the threat by filtering out information. 
Goleman wrote that perception can be unconsciously distorted by the mind in its effort to 
appease anxiety and/or stress.  In relation to using the fast thinking system, this selective 
perception might be one of the pathways of how the brain confronts novelty.  If the 
novelty instigates a stress response, the brain may perceive the threat as a priority issue to 
be tackled and selectively ignore other information in order to redistribute focus onto the 
perceived threat.  This specification may include filtering out important information that 
may have possibilities to increase the stress response to the perceived threat.   
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Ross (1994) in a book chapter on the topic of learning organization suggested that 
the self lives in a “world of self-generating beliefs which remain largely untested”.  The 
beliefs and perceptions are constructed based on selective data.  The author proposed a 
four-step logic in the formation of beliefs, which will, in turn, lead to behavioral actions: 
1) Step 1:  Our beliefs are the truth 
2) Step 2:  The truth is obvious 
3) Step 3:  Our beliefs are based on real data 
4) Step 4:  The data we select are the real data 
In this formation of beliefs, Ross argued that the default thinking process is 
speedy, automatic, unquestioned, and abstract.  The beliefs formed from this default 
thinking process would immediately be translated into attitudes which are manifested in 
initial behaviors and actions.  The issue with the formation of beliefs through this default 
thinking process is that the beliefs may be untested and remain untested for a period of 
time.  Additionally, these untested beliefs may be erroneous.  The undesirable user’s 
initial reactions that were based on the flawed beliefs may become the default behavior.  
This is because these erroneous untested beliefs might be further reinforced since these 
beliefs may influence certain types of information and data that the individual selects as 
the thinking process continues.  This thinking process cycle, over time, would increase 
the likelihood of formation of permanent and established behaviors, which may be hard 
to correct. 
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The Ladder of Inference as initially proposed by organizational psychologist 
Argyris (1983) in Figure 2.10 describes the thinking process in the formation of beliefs.  
This concept suggests that our selective realities can have a big effect on how the belief is 
formed.  Furthermore, once started, this process may possibly create a vicious cycle of 
making abstractive decisions and skipping methodical and systematic reasoning 
processes.  This may further lead to biasing in one’s perspective.  The Ladder of 
Inference described how observable phenomena can be erroneously interpreted through 
prior experiences, assumptions, and abstractions which can lead to formation of 
misguided beliefs and decisions to take inappropriate action in response to the 
misinterpreted phenomena.  The beliefs formed in abstract, intangible form will further 
be transformed and manifested in tangible, concrete results through actions.    
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Figure 2.10: The Ladder of Inference, adapted from Senge et al. (1994) 
Ross et. al (1994) further argued that this bias and skipping of thorough reasoning 
in the abstraction process can be improved by providing opportunity for reflection and 
making cognitive connections.  The authors proposed the conceptual Wheel of Learning 
(Figure 2.11), which describes a learning cycle consisting of four components; 1) 
reflecting, 2) connecting, 3) deciding, and 4) doing.  Understanding the rhythm between 
these four components is crucial for effective learning.  When this rhythm of learning is 
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practiced regularly in the implementation of change, it is argued that it can improve the 
change transition since the time for reflection is built in, which will result in more 
mindful actions.  Otherwise, implementation and adoption of a change processes may 
unnecessarily be lengthened “not so much to correct mistakes, but to redesign mid-
action” (Ross et al. 1994).  Thus, it is crucial to include activities that encourage and 
facilitate the processes of reflection and making connection in order to make the change 
transition more effective.  
 
Figure 2.11: Wheel of Learning, adapted from Senge et al. (1994) 
Similarly, Kolb et al. (1995) proposed a model of learning process to explain how 
behavior is formed and modified through cycles of re-assessment (Figure 2.12).  The 
authors conceive that a behavior is sculpted through a four stage cycle: 1) concrete 
experiences, 2) observations and reflections, 3) formation of abstractions and 
generalizations, and 4) testing implications of concepts in new situations.  According to 
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the authors, this four-stage cycle is continuously recurring, which leads to an unbroken 
cyclic process of learning and re-learning.  We would constantly test our conceptual-
abstract understanding in action, which may result in modification of our previous 
conceptual-abstract understandings.   
However, it should be noted that this cyclic learning and relearning process is 
affected by other parameters.  The two major parameters to determine an individual’s 
direction of learning are the individual’s needs and goals (Kolb et al. 1995).  The process 
of learning and relearning is inefficient in cases where the needs and goals are not clear.  
Thus, a pre-condition to implementation of a successful learning program requires that 
the individual’s needs and goals be made as clear as possible.  Kolb et al. (1995) also 
argued that one’s learning style is highly individualized since it depends on the 
individual’s needs and goals.  Thus, execution of learning activities that fits one’s 
learning style may facilitate and expedite the learning cycles.  Based on this premise, 
Kolb et al. (1995) proposed 4 types of learning modes: 1) concrete experience, 2) 
reflective observation, 3) abstract conceptualization, 4) active experimentation.  
Learning modes that support one’s own learning orientation will make the 
learning process undergo a more effective learning rhythm.   Thus, for example, 
individuals with an active experimentation learning orientation might be able to go 
through a more deliberate, thoughtful thought process through hands-on physical 
interactional activities.  On the other hand, individuals with a reflective observation 
leaning orientation might use their alternative system 2 thinking as described by 
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Kahnamen (2011) through watching and simulating scenarios from different perspectives 
rather than being bounded to a specific hands-on activity.  
 
Figure 2.12: A model of learning process (Kolb et al. 1995) 
 
In short, it can be inferred that the individual’s decision-making process, and by 
extension the learning process, is cyclic and structured.   This cyclic process may either 
be lengthened or shortened, depending on the type of thinking system being used by the 
individual.  By default, there is a tendency to shorten and simplify the process of 
extracting information especially during the abstraction of information stage, leading to a 
fast but simplified conclusion.  This usually happens when the individual makes a fast, 
first impression decision.  The cyclic thought processes would be short-circuited as the 
individual makes a decision in a relatively short amount of time.   On the other hand, the 
alternative, slow-thinking decision-making process will make the individual go through 
multiple cycles of information processing before coming to a conclusion.  The specific 
type of thinking system used is hypothesized to shape the individual’s beliefs and 
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attitudes towards the introduced change and ultimately lead to certain behavioral patterns.  
Thus, it is crucial to provide appropriate opportunities that support the individual’s slow-
thinking information processing, before the permanent beliefs are formed.  
 
2.4 Conceptual Framework 
From the various models and theories of adoption of change / interventions, and 
models and theories on information processing, learning, and decision-making presented 
in sections 2.2 and 2.3, respectively, several conceptual models that have been developed 
will now be presented to summarize the hypothesis of how workplace adoption works. 
Figure 2.13 shows a new conceptual model of the thought cycle related to the 
adoption process that integrates the Wheel of Learning model by Ross with Argyris’s 
Ladder of Inference model.  In learning about a new innovation, an individual goes 
through Ross’s cycle of four stages: 1) doing, 2) reflecting, 3) connecting, and 4) 
deciding.  The doing stage is the behavior in reality.  It is the stage where observable 
“data” and experiences are captured, as described by Argyris (1983).  These observable 
data may be from actual interaction with the innovation or from observation of others 
using the innovation.  The quality of “data” and experience depends on the quality of the 
experience using the innovation or observation of others using the innovation.  In the 
Ladder of Inference, the observation of “data” is analogous to videotaping an event using 
a video camera.  Multiple factors influence the quality of the video, such as the 
experience of the video operator (individual factor), the dynamics of the event being 
46 
 
recorded, whether it is an activity with a lot of movement events or a slow leisurely event 
(task factor), the quality of the video recorder (technology factors), the weather and 
lighting (environment factors), and the noises as well as movements of other people that 
might get in the way of the recorded event (work organization factors).  These multiple 
factors interact with each other to determine the overall quality of the recorded “video”. 
 
Figure 2.13:  A new conceptual model describing the thought cycles in the adoption 
process proposed in this study.  This model integrates the components in Ross’s Wheel of 
Learning model (citation) with Argyris’s Ladder of Inference model (citation). 
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The individual will then go through the next stage, which is the reflecting stage, 
or selected reality.  In this stage, “snapshots” from the specific parts of the data will be 
selected for further analysis, since recalling the whole learning event will be an 
overwhelming task.  The individual might recall in his or her memory certain peak high 
and low points of the whole event, and will be focusing on these selected “data”.  The 
quality of the selected data also depends on the quality of the overall data collected from 
the previous stage.  It should also be pointed out that the selection on which part of data 
to be used will bias the decision making process.  The data that were not selected are kept 
in the back of the mind and will likely be ignored and not go through the thought process.  
Thus, the more data points selected for recall, the more sample data and higher resolution 
there will be for analysis in the next stage of thought process.  At this point, the data 
selected are still in their concrete form before being transformed to a more abstract form 
in the next stage (connecting stage). 
The next stage (connecting stage) is the interpreted reality.  This is where the 
individual adds meanings to the data selected from the previous reflecting stage.  At this 
point, the individual’s thinking about the data becomes more abstracted in order to 
conceptualize the data at a higher level.  Abstraction of concepts will facilitate the 
process of understanding and making connections, resulting in making previous 
knowledge “relatable” to the newly learned knowledge.   This interpreted reality is 
another stage where the decision making may potentially be biased.  This is because the 
abstraction process is subjective.  The same data selected for this abstraction process can 
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be interpreted in different ways, so multiple abstraction processes from different 
perspectives may be needed for more comprehensive evaluation results.    
 After going through the connecting stage, the individual will go through a 
deciding stage.  This is the stage where concepts which are mostly in the cognitive realm 
will be translated to beliefs, and ultimately transformed into the physical realm through 
attitudes.  The quality of contemplation may determine if the attitudes formed will be the 
“appropriate” attitudes.   The terms “pre-judgment” or “snap judgment” may be 
interpreted as going through both reflection and connection stages in a quick fashion, 
resulting in an incomprehensive thought process when forming beliefs and attitudes.   
This short-cut thought process is the default thinking system, or Kahneman’s system 1 as 
previously described.  The attitudes formed at this stage will influence how the individual 
will physically behave or interact with the new knowledge in the doing stage of the next 
cycle.  This cycle of thought process can also be connected to the concept of the 
sensemaking process.  Seligman (2006) defined sensemaking as the “cyclical process of 
taking action, extracting information from stimuli resulting from that action, and 
incorporating information and stimuli from that action into the mental frameworks that 
guide further action”.   
Adoption happens when an individual skips through the reflecting and connecting 
stages, after the mind is already made up. The behavioral actions at this point are 
‘automated’.  This skipping though reflection and making connections happens for one of 
two reasons, either 1) the mind already went through the reflection and connecting stages 
of the cycle enough times that there are no new things on which to reflect or connect, or 
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2) the mind was adopting the default fast thinking system, and already came to a 
conclusion. 
Models in Figures 2.13 and 1.3 can be integrated and extended to form another 
decision-making process framework as shown in Figure 2.14.  This model integrates the 
stage theory component of the precaution adoption model, cyclic learning process by 
Kolb et al. and Ross, and Kahneman’s fast/slow thinking system.  This framework is very 
similar to the previous model presented in Figure 2.13, but with a more linear format 
instead of an infinite loop of cycles. 
 
Figure 2.14:  This revised conceptual model extends the initial new conceptual adoption 
model (Figure 1.3) by integrating components from the previous model (Figure 2.13) that 
describes the ‘thought cycles in the adoption process’. 
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In addition, the framework pictured in Figure 2.14 also includes a stage not 
included in Figure 2.13, which is the change readiness stage.   Holt et al. (2007) reported 
that a state of readiness must be created before the change can happen.  Armenakis et al. 
(1993), in a review of creating readiness for organizational change, reported that 
readiness is the “cognitive precursor to the behaviors of either resistance to, or support 
for, a change effort”.   There is a premise that the workers are more likely to embrace 
change, at a faster rate, if they were in a state of readiness for change.  Thus, getting the 
workers to be in the state of readiness for change needs to happen at an earlier stage of 
intervention implementation. 
Another framework developed to summarize the possible pathways of adoption 
process is shown in Figure 2.15.  This framework takes a viewpoint of the potential 
adopter, and is intended to highlight where the slow and fast thinking systems are active 
in the course of being introduced to a change.   It integrates the change readiness concept 
with three possible outcomes as described in symbolic adoption model, which are 1) trial 
adoption, 2) trial rejection, 3) trial indecision / partial adoption.  However, it emphasizes 
more the third possible outcome, which is the trial indecision/partial adoption, and not so 
much the pathway of rejection and full adoption. 
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Figure 2.15: A new conceptual model of intervention adoption processes that summarizes 
the possible pathways of adoption or non-adoption. 
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Ford et al. (2008) reported that most studies of change “appear to take the 
perspective, or bias, of those seeking to bring about change, in which it is presumed 
change agents are doing the right and proper things while change recipients throw up 
unreasonable obstacles and barriers” to change.  The authors argued that it is time to 
expand the fundamental understanding of resistance to change, and move away from the 
“change agent-centric” view which portrayed change agents as victims of unreasonable 
and unpredictable change recipients.  The authors further argued that resistance to change 
occurs partly because of the indirect effect of the sensemaking process.  According to 
Seligman (2006, 2000), one fundamental component of adoption that remains largely 
unexplored is “the processes by which factors work together in adoption-related attitude 
formation, decision-making, short-term and long-term behavior, and mental modeling”.  
The author claimed that this unexplored process is essentially a sensemaking process, and 
further proposed the premise that adoption is actually a sensemaking process.  Gioia et al. 
(1994) and Weick (1995) implied that sensemaking is a higher level of change agent, and 
may facilitate the change process.  Seligman (2006) concluded that there is much to be 
done in order to explore the sensemaking sub-processes that can influence belief, attitude, 
perception, and ultimately adoption to change.    
The current study is partly built on Seligman’s hypothesis that adoption is actually 
a sensemaking process.  This premise is built on the foundation that there are series of 
sensemaking cycles altering the perceptions of the intervention (technology or other type 
of intervention) until the user comes to an apparent adoption or rejection action.  A well 
designed activity that focuses on making sense of the intervention is likely to help end 
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users to develop positive perceptions throughout the sensemaking cycle, ultimately 
leading to a better chance for adoption. 
Specifically, this study will explore potential contemplating implementation 
activities that provide opportunities for users to use their slow, deliberate, effortful, 
logical, and conscious thinking system during the sensemaking process, especially in 
early implementation initiatives.  The underlying premise of this study is that for an 
effective change to occur, meaningful activities with embedded contextual elements 
should be conducted in the early stages of the intervention implementation period to get 
the users prepared and ready for change.  It is theorized, specifically, that integrating this 
theoretical understanding of introducing contemplating activities into the early stages of 
an implementation effort will increase the likelihood of adoption of safety-related 
changes, since the decision to adopt or reject the change is not made in haste, but is made 
through careful deliberation by the user.  The systematic exploration of contemplating 
activities may provide an initial groundwork for development of specific implementation 
strategies or approaches that are grounded in an improved understanding of how adoption 
processes work.   
 
2.5 Research Objectives 
As discussed in the previous chapter, the long term objective of this research is to 
improve adoption rates of theoretically sound safety-related changes (particularly 
ergonomics intervention) in workplaces.  As for the short term goal, this study proposes 
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to systematically investigate the underlying hypothesis that employing structured 
contemplating activities as part of the early phases of an implementation process of a 
workplace change may result in higher rates of acceptance and adoption of sound safety-
related changes among the targeted end-users.  The outcomes of this study are expected 
to address the fundamental question of what can be done to improve the adoption of 
sound safety- related changes (particularly ergonomics intervention) in workplaces. 
Specifically, this study will focus on several objectives: 
1. Systematically investigate and document how past safety-related workplace 
changes were implemented from the perspectives of both managers and 
employees; a particular emphasis will be on understanding the early stages of 
these implementation efforts.  
2. In a controlled setting, explore the efficacy of three different early 
contemplative implementation approaches to influence an individual’s 
intention and attitude towards adoption of a safety-related change.   
3. Share, review (member checking) and validate findings from Objectives #1 
and #2 with industrial practitioners.  In addition, investigate how the presented 
findings and ideas for introduction-training programs might influence the 
strategies of the industrial practitioners in their future efforts to introduce 
workplace safety-related changes.   
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2.6 Research Approach Overview 
This study was divided into three phases, each with its own research goals, 
methodologies, and subjects.  The first phase was a qualitative study to investigate early 
stage implementation approaches of past workplace changes.  The second phase was a 
controlled experimental study designed to objectively compare three potential 
contemplative early stage implementation approaches that may influence users’ attitude 
and intention to adopt a safety-related change.  The third phase was a qualitative study 
designed to validate the findings in phases 1 and 2, based on input from experienced 
safety practitioners.  The following subsections briefly summarize the details on research 
activities in each phase of study: 
 
Phase 1 
A qualitative method of semi-structured interviews was used to explore how past 
safety-related changes were implemented in workplaces.  A number of 40-60 minute 
individual interview sessions were conducted with managers who implement and 
employees who receive safety-related changes in order to gather information about 
strategies, approaches, and lessons learned from past intervention implementation 
projects.   
The investigation of past safety-related intervention implementation processes 
provides insights into strategies, approaches, and underlying barriers and facilitators that 
influence the end-users’ decision whether to adopt an introduced change in past 
implementation efforts.  The compiled list of main contextual factors influencing 
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intervention adoption from both the perspective of safety practitioners and end users were 
systematically documented, analyzed, and summarized.   
 Among many, one of the findings in this phase of the study was how the elements 
of reflection, contemplation, and information were important in influencing the overall 
process of employees’ acceptance of safety related changes introduced in workplaces.  
This provided groundwork for the second phase of the study, which was designed to 
investigate specific strategies and activities to facilitate users’ decision making process 
when they are being introduced to the new workplace change. 
 
Phase 2  
A repeated measures design study in a laboratory setting was conducted to 
explore the effect of three different contemplative approaches designed to influence the 
participant’s intention and attitude to use an introduced ‘change’. 
The ‘change’ to be ‘implemented’ in this phase of the study was an inflatable 
device that is specifically designed to assist the lateral patient transfer task by reducing 
surface friction during the transfer.  Small groups of participants were introduced to the 
inflatable support using three different contemplative approaches (in randomized order to 
minimize bias) and were then asked to compare how these approaches influenced them.  
In the final session, the participants were asked to design and describe what they thought 
would be an ‘ideal’ contemplative training approach for introducing this safety-related 
intervention.  This study employed surveys, worksheets, group discussions, and diary 
notation as methods to collect data.   
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The outcomes of this phase included an understanding of how the explored 
contemplative approaches may potentially be employed in the process of introducing 
safety-related change to potential users.  Objective comparisons of the approaches can be 
used as an opportunity to learn about the advantages and disadvantages of each approach 
and how they could influence participants’ intention and attitude to use.  Another finding 
from this phase of study revealed the participants’ versions of ‘ideal’ introduction-
training programs to be used in the process of introducing workplace changes to 
employees.  
 
Phase 3 
The last phase of this research was a validation study involving experienced 
industrial managers and practitioners.  A list of facilitators to influence employees’ 
acceptance to safety related changes (outcomes from phase 1) as well as possible 
activities to be used during an introduction-training program to introduce and train 
employees on a new workplace safety-related change (outcomes from phase 2) were 
shared and reviewed with these participants.  These experienced safety practitioners were 
also asked to discuss how the presented findings and ideas for enhanced training might 
affect how they introduce changes in the future.    
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Chapter 3: Phase 1 – A Study of Prior Experiences of 
Workplace Intervention Implementation 
 
 
3.1 Introduction 
The first phase of this study systematically investigated how past safety-related 
workplace changes have been implemented by a diverse, convenience sample of 
stakeholders.  Understanding what has happened in past workplace implementation 
efforts may potentially elucidate important barriers and facilitators to intervention 
adoption.  Multiple facilitators and barriers to intervention adoption have been 
documented in the literature (Roen et al., 2006; Koppelaar et al., 2009), but prior 
investigations were not specifically focusing on improving strategies and approaches for 
the early stages of safety-related workplace change implementation efforts, which is the 
focus of the current study.  
In the first phase of the current study, managers with first hand experiences in 
implementing past workplaces changes were interviewed.  These semi-structured 
interviews were conducted either in person or via telephone or Skype, depending on 
relative location of the participants and researchers.  Participation was sought from 
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experienced individuals from a wide range of industries, including manufacturing, 
healthcare, automotive, and oil & gas.  A 40-60 minute interview session with each 
manager uncovered strategies, approaches, and lessons learned from past intervention 
implementation projects. 
In addition, this study also retrospectively investigated how workplace changes 
were implemented from the perspective of the employees who were the end users. 
Important factors in the intervention efforts that influence decision-making of whether or 
not to adopt the introduced changes were explored.  Similar to the manager interview 
sessions, semi-structured interviews were used to gather information from the employees 
/ end user participants. 
 
3.2 Objectives 
The first phase of study is intended to be an exploration stage, in conjunction with 
the development of conceptual adoption models described in the previous chapter.  The 
objectives of this first stage of the study are to: 
1. Document managers’ strategies and approaches from past workplace change 
efforts, and from their perspective, understand how these approaches influence 
adoption. 
2. Explore factors in implementation efforts that influence decision making of 
whether or not to adopt the introduced workplace changes, from the perspective 
of the end users.  
3. Compile first hand lessons learned from each intervention implementation effort. 
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4. Analyze and identify underlying trends and themes about facilitators and barriers 
that influence adoption across employees from different industries based on data 
collected through objectives #1, #2 and #3. 
 
This phase will specifically focus the investigation on two major areas: 1) 
workplace intervention, 2) the front end of an intervention change effort.  Investigation in 
these two areas may provide new information or a new perspective on the intervention 
implementation process, especially in the workplace settings.  In addition, documentation 
on specific operationalized strategies used in prior implementation initiatives may 
provide pathways to new understandings of how workplace intervention implementation 
efforts should be conceptualized.  
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3.3 Subjects  
Seventeen participants with first-hand experiences with the implementation of 
workplace changes were interviewed in this phase of the study.  Participants included 
nine managers and eight employees.  In order to generalize the findings, the study 
recruited subjects from different industries including manufacturing, healthcare, 
automotive, oil & gas (see Table 3.1 for a complete list).  Even though the specific 
implementation contexts varied, the study aims to identify generic trends of early 
implementation approaches that were perceived to influence adoption of change across 
industries. The purpose of including different industries is to generalize the findings as 
well as avoiding bias and findings that were specific to only certain industries.   
The manager-participants recruited must have had at least 1 year of experience 
working in the environment where they are responsible for implementation of safety-
related workplace changes.  Their firsthand insights on strategies and approaches applied 
in prior workplace change efforts are valuable to be understood and documented.  The 
end-user/worker-participants must have had at least 3 months of experience working both 
before and after implementation of a workplace change in their workplace. We would 
like to understand specific approaches taken by their managers or others that influenced 
the workers to adopt (or not adopt) workplace change(s) that was/were offered to them. 
In addition to interviewing managers and employees from a number of industries, 
the participants interviewed in this phase also included individuals with wide range of 
experience, including individuals who had worked in more than one type of industry and 
individuals with many years of experience.   The managers’ years of professional work 
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experience ranged from 2 -35 years (136 years of cumulative experience).  The 
employees’ years of experience ranged from 1.5 – 25 years (80 years of cumulative 
experience).  Participant demographics are provided in Table 3.1. 
We excluded participation by people below 18 years of age.  Teenage workers 
may have less autonomy when it comes to adopting changes in a work setting than adult 
workers, so they may not be representative of the general population of workers.  No 
exclusions were made with respect to race, ethnicity, or gender.  
Participants were recruited from personal contact and professional networks.    
The recruitment method varied from one potential subject to the next, in terms of the use 
of a flyer, email announcement, or a pre-meeting meeting with a potential subject to 
explain the study. 
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Table 3.1: Phase 1 participant demographics  
Subject 
ID 
Subject 
category 
Gender Industry upon which 
responses were based 
Years of 
experiences 
Current 
location 
M01 Manager Male 1. Warehousing / 
distribution center, 
2. Small businesses 
23 years 
 
US 
Midwest 
M02 Manager Male 1. Manufacturing - 
electronics 
2. Manufacturing - 
automotive 
3. Service (office) 
25 years   Malaysia 
M03 Manager Female Warehousing / 
distribution center 
8 years 
 
US 
Midwest 
M04 Manager Male Manufacturing – steel 
industry  
2 years US 
Midwest 
M05 Manager Female Healthcare industry 17 years US 
Midwest 
M06 Manager Male Manufacturing – 
automotive industry 
35 years  US 
Midwest 
M07 Manager Female Oil and gas industry 6 years US West 
Coast 
M08 Manager Female Manufacturing – 
electronics industry 
18 years US 
Midwest 
M09 Manager Female Manufacturing – bakery 
industry 
2 years US West 
Coast 
E01 Employee Female Healthcare industry 25 years  
 
US 
Midwest 
E02 Employee Male Warehousing / 
distribution center 
7 years 
 
US 
Midwest 
E03 Employee Male Warehousing / 
distribution center 
5 years 
 
US 
Midwest 
E04 Employee Female Manufacturing – 
electronics industry 
15 years 
 
US 
Midwest 
E05 Employee Female Manufacturing – 
electronics industry 
20 years  US 
Midwest 
E06 Employee Male Construction industry 2.5 years  Malaysia 
E07 Employee Male Manufacturing – beverage 
industry 
1.5 years 
 
Malaysia 
E08 Employee Male Construction industry 5 years 
 
US 
Southwest 
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3.4 Methodology 
Semi-structured interviews were used to explore how past safety-related 
workplace changes were implemented from the perspectives of the participants.  Semi-
structured interviews were selected because they can provide rich qualitative information.  
The individual interview sessions conducted with both managers implementing changes 
and employees receiving changes provided information about strategies, approaches, and 
lessons learned from past intervention implementation projects.  
An initial contact was made to give each potential subject an overview of the 
study during the start of the subject recruitment period.  Each potential subject was 
informed about the types of information that would be requested from them.  The purpose 
of this initial contact was to give potential subjects time to consider their participation in 
this study.  In cases where the potential subject expressed willingness to participate in the 
study, another contact was made to set up a time for a one-to-one interview session.   
The interview session stared with a short introduction about the purpose of the 
study, which was explained as exploring how safety-related changes have been 
implemented in practice in various workplaces.  Specifically, it was emphasized that the 
main goal of the study is to understand the managers/supervisors’ perspectives of how 
specific implementation activities or strategies might influence the employees’ 
acceptance or adoption to the changes introduced.  Subjects were asked to share their 
experiences and perceptions from their personal point of view, not from that of their co-
workers or colleagues.  In order to obtain quality data, the subjects (especially employees 
/ end user participants) were told that their data would not be shared with their 
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management.  This extra assurance was provided in order to encourage subjects to freely 
share their thoughts.  The audio was digitally recorded in this personal interview session, 
after obtaining informed consent from the subject.  The informed consent form used in 
this first phase of the study can be found in Appendix A. 
Subjects were then asked to provide some information on their background, 
including their current position, responsibilities, and how long they had been in their 
current position.  In addition, past work experiences relevant to their current position 
were also probed to get an overview of the subject’s cumulative work experiences.  
Subjects were also asked to share information about the types of safety-related changes 
that they generally encounter at their workplace.  This question was intended to be a 
sensitization question, with the purpose of introducing the study participant to the topic of 
workplace change.  
Next, the subject was prompted to describe major milestones in a generic change 
process at their workplace.  The subject was asked to describe the change process, from 
beginning to end, without describing a specific intervention or context.  An ‘introduction 
of change timeline’ worksheet, depicted in Figure 3.1, was shown to the subject as a 
visual aid to facilitate the conversation.  The intention behind asking subject to give an 
overview of the change process was to facilitate the memory recall process.  This 
“immersion” activity, as described by Sanders et al. (2012), was not meant to be 
exhaustive, but helps prepare subjects to redirect their thought processes to a specific 
topic for better memory recall quality.  
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Figure 3.1: This visual aid, an ‘introduction of change timeline’, was presented to the 
study participants in order to facilitate discussion with them about major milestones in 
change processes in which they had participated 
 
The subject was then asked to provide an example from his/her own experience (a 
case study) of an intervention that the subject considered to be successful and well 
accepted by the workers.  After brief descriptions about the issues and the introduced 
change, the subject was asked to describe how the change was implemented, especially 
focusing on the early implementation periods.  The contextual details discussed were 
mostly focused on facilitators and barriers to adoption.  Pointed questions relevant to the 
shared case study were asked, to provide clarification as well as keep the subject on the 
topic of discussion.  This activity was repeated with another case study.  However, the 
second case study was focused on a safety related change that the subject thought to be 
unsuccessful and one that was rejected by the workers. 
The next topic discussed with the subject specifically focused on what the subject 
thought to be important factors that influence adoption in the early stages of 
implementation effort.  The subject was asked about specific, prior implementation 
activities or strategies that had been used and that he/she thought positively impacted 
adoption.  Afterwards, the subject was asked to summarize lessons learned from the past 
implementation efforts.  Participants were told that these could include do’s and don’ts of 
implementation activities that would either positively or negatively influence adoption.  
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This also included any suggestion or comment on things that the subject thought may 
improve the rate of acceptance or adoption of an introduced change. 
The last activity in this interview session involved asking the subjects about the 
general approach of managers to the process of introducing safety-related changes in the 
workplace.  These required manager-participants to self-report their own style, as they 
perceived it, and required employee-participants to report what they had experienced with 
their managers.  The participants were shown a scale with three verbal anchors, as shown 
in Figure 3.2 (The complete worksheet used in this session can be accessed in Appendix 
B).  This scale, adapted from the Theoretical Bases for the Spread of Innovation Model 
by Greenhalgh et al. (2004), describes the different theoretical bases for innovation 
diffusion.  In the current study, Greenhalgh’s model was converted to a 7 point scale 
where 0 is “let it happen” approach, 3.5 is “help it happen” approach and 7 is “make it 
happen” approach.  The manager-participants were asked to put a mark to describe their 
own management style they use when implementing workplace changes.   On the other 
hand, the employee-participants were asked to mark what they thought to be the most 
common implementation style by their manager’s during change processes.   
 
 
Figure 3.2:  The scale used as an assistive tool for participants to describe the 
management’s implementation style during the change process.  This scale is based upon 
the “Theoretical Bases for the Spread of Innovation Model” by Greenhalgh et al. (2004) 
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Jippes et al (2013) reported that the approach of “let it happen” is a passive 
process, while the “make it happen” is more of an active process.  According to the 
authors, these two different approaches differently influence the spread of innovation 
process.   The “Let it happen” approach represents a “diffusion” strategy, which theorizes 
that the change should be diffused through different social channels (Rogers, 1995) using 
natural and emergent mechanisms (Greenhalgh et al. 2004).  On the other hand, the 
“Make it happen” approach represents a “dissemination” strategy, which focuses on 
strategically planned activities by management to spread the change to targeted 
populations.  This managerial approach is orderly and regulated in conjunction with a 
top-down management philosophy.  Understanding the management style in each of the 
case studies shared in the interview session may provide additional insights on the 
selection of specific implementation strategies used by management in the previously 
shared case studies.     
 
3.5 Data Processing and Analysis 
3.5.1 Data Processing 
The first type of data processed from the audio records was the demographic data.  
The demographic data were transcribed and then organized into three types of 
information: 1) subject category (manager or employee), 2) description of current job 
position and responsibility, and 3) years of work experience.  These data were presented 
in Table 3.1. 
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Next, the main interview contents were transcribed and organized under the 
headings of the five major components covered in the interview sessions.  These five 
major headings that were used to organize the transcribed data were: 1) Generic 
components / milestones in an implementation program, 2) Case study of a successful 
change, 3) Case study of an unsuccessful change, 4) Important factors in the early stage 
of the implementation process, and 5) Lessons learned from past implementation efforts 
After completing the audio transcribing process, the field notes taken during the 
interview sessions were reviewed and added to the transcription document, when 
applicable.  The additions from the field notes were highlighted in the transcription 
document to distinguish between the audio and field note data. 
The next data processing involved categorizing management’s implementation 
style.  The mark made by the participant on the seven inch continuous scale with three 
verbal anchors of 1) let it happen, 2) help it happen, and3) make it happen was measured 
using a tape measure and documented.  The verbal explanation of the reasoning behind 
the placement of the mark were then obtained and transcribed from the audio recordings.  
Finally, the audio recording for the whole session was reviewed for data verification.  
 
3.5.2 Data analysis 
Overview 
Processed Phase 1 data were then analyzed for data patterns.    The analyses 
strategies that were utilized depended on the type of data collected.  These types of data 
as well as an overview of the data analysis corresponding to the data types are 
summarized in Table 3.2. 
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         Table 3.2: Summary of interview components and the analysis of Phase 1 data 
Types of data in the 
interview session 
Overview of data analysis 
Participants’ demographic 
information 
Participants’ demographic information was processed from the 
audio transcript and is presented in Table 3.1. 
Generic milestones in a 
change process 
Timeline analysis:  A timeline integrating participants’ 
implementation process components/ milestones was created 
through a data coding process 
A case in which the 
intervention was 
‘successfully’ adopted 
Case study component analysis:  Each case study was dissected 
and organized into 8 components - 
1. Situation/context,  
2. Problem,  
3. Specific solution,  
4. Initial results,  
5. Strategy to implement,  
6. Reflective component,  
7. Motivation to change/not to change,  
8. End results  
A case in which the 
intervention was rejected 
Case study component analysis:  Each case study was dissected 
and organized into 8 components - 
1. Situation/context,  
2. Problem,  
3. Specific solution,  
4. Initial results,  
5. Strategy to implement,  
6. Reflective component,  
7. Motivation to change/not to change,  
8. End results 
Implementation-stage factors 
that influence adoption  
A list of factors that influence adoption in implementation 
initiatives was identified from case studies through a data coding 
process.  The data were further analyzed through 
1. Timeline analysis:  Factors that influence adoption were 
mapped in a timeline format 
2. Thematic analysis:  Similar factors that influence 
adoption were grouped into themes 
Lessons learned from past 
implementation initiatives 
A list of lessons learned was identified through a data coding 
process.  The data were further analyzed through 
1. Thematic - timeline analysis:  Similar lessons learned 
were grouped into themes , and mapped in a timeline 
format 
2. Employee-management interactional analysis:  “Leader-
follower relationship” framework by Smith (1994) were 
extended from the extracted ‘lessons learned’ data  
Management implementation 
style scale 
Semi-quantitative analysis:  Participants’ individual assessment of 
the management’s implementation style was documented. 
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Generic milestones in a change process 
Participant descriptions of major milestones during a change process were 
analyzed from the processed transcription data of the interview sessions. The methods 
used to analyze the data were adopted from traditional qualitative analysis methods as 
described by Saldana (2013) and Strauss & Corbin (1998).   
The major milestones under each participant were first compiled and sorted into a 
list using Microsoft ExcelTM.  Next, this list was reviewed and then categorized according 
to similar keywords or essence of the described milestones.  Similar milestones from 
different participants were grouped in the same column, and the column was given a 
preliminary code to represent a generic milestone.  According to Strauss & Corbin 
(1998), the data coding activity is a well-known methodology to process qualitative data 
analytically.   As the categorization process takes place with analyzing new participants, 
the preliminary codes may be revised to better capture newly identified information, if 
applicable.  Specifically, the coding method used was a hybrid coding scheme, 
specifically focusing on combinations of ‘descriptive’ and ‘in-vivo’ coding.  According 
to Saldana (2013), ‘descriptive coding’ summarizes the basic essence of the data in short 
phrases, while ‘in vivo coding’ refers “to a word or short phrase from the actual language 
found in the qualitative data record”.  The author reported that these two coding methods 
are appropriate for most types of qualitative studies, especially studies that employ 
interview transcripts as well as those that give weight to participants’ voices.   
It should be mentioned that the data in this study were initially coded by a single 
researcher, before being reviewed and further revised through a collaborative coding 
activity.  Galman (2013) described coding as a solitary activity in most qualitative 
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studies.  However, working collaboratively with other researchers to revise and further 
develop the initial codes may help improve the quality of the codes.  This collaborative 
coding activity also provides opportunity for other researchers to review the internal 
thinking process of the initial coder (Saldana, 2013).  The interaction and change of 
thought processes between researchers may present chances to crosscheck the data as 
well as discover insights that may possibly be overlooked by the initial coder.   
Once the coded milestones were compiled, they were mapped out in a linear 
timeline format to give an overall view of the change process.  Further analysis includes 
revisiting the literature and integrating additional components into the timeline in order to 
give a more comprehensive view of the whole change process.   
 
Case studies of successful and unsuccessful implementation efforts 
Participant descriptions of successful and unsuccessful case studies during an 
implementation process were analyzed from interview transcription.  Each case study was 
uniquely different from one another since they are of different contexts, problems, and 
strategies to approach the solutions.  In order to capture the essence of each case study, 
and provide an opportunity to make comparisons between these unique cases, a case 
study component analysis was conducted. 
This case study component analysis began with a collaborative effort from 
multiple researchers.  The transcript of the first few case studies was read aloud in a 
group meeting, and the researchers independently identified major components of those 
case studies.  These components were then compared side by side, and, through 
discussion and consensus, a list of components was established as the preliminary case 
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study components.   As new case studies were analyzed, the preliminary case study 
components were reviewed and revised accordingly. 
 
Factors in the early implementation stage that influence adoption / non-adoption 
 It should be noted that even though each participant was specifically asked to list 
factors in the early implementation stage that influenced adoption, these factors were 
usually described at a higher level and were not specific in nature.  In addition, this list of 
factors that was shared was not necessarily connected to the specific case studies shared 
in the previous portion of the interview.  Thus, the analysis of factors that influenced 
adoption was primarily based on detailed analysis of the transcript of case study 
narrations, as well as from pointed questions asked during the interview session.   
The identification of these factors was made through a coding process, similar to 
the one that was described for the ‘generic milestones in a change process’ analysis.  The 
hybrid coding scheme focusing on the combination of descriptive coding and in-vivo 
coding methods was again employed to extract and compile a list of factors that influence 
adoption.  Similar factors extracted from each case study were grouped together in a 
column in a Microsoft ExcelTM file, and were given a preliminary code name.  New codes 
were created if the existing codes did not effectively capture new information extracted 
from the case study analysis.  As more factors were extracted from the analysis of each 
new case study, preliminary codes were revised to better represent newly identified 
information.   
In addition to the above mentioned first cycle coding process to compile a list of 
factors that influence adoption, a second and third cycle coding processes was employed 
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to further analyze the data patterns of the initially identified factors.  A pattern coding 
method to “identify emergent themes” was utilized in order to summarize the data in a 
more meaningful way (Saldana, 2013).  The list of factors compiled was reexamined in 
order to further group similarly coded data.  This activity reduced the number of codes, 
and allowed for generalization of the data. 
 Two analyses that were used to generalize the data from the first coding cycle 
were timeline and thematic analyses.  In the timeline analysis, each initial code was 
assigned a second code that was associated with a time dimension.  The codes used in 
this second coding cycle activity were codes that were generated through coding activity 
in the previous ‘generic milestones in a change process’ analysis. After each identified 
factor was given a second code, the data were then sorted according to temporal order on 
a linear timeline format.  This produced a chronological mapping of implementation 
strategies employed during the intervention implementation initiatives that were 
described by the study participants.  In the thematic analysis, each factor generated in the 
first coding cycle was assigned a third code that was associated with certain thematic 
keywords.  The third cycle coding activity provided an opportunity to group the identified 
factors according to their thematic similarities.  Several themes provide an overview of 
the similarly grouped factors were generated from this activity. 
Similar to the previous coding process, the data were initially coded by a single 
researcher before being reviewed by other researchers in the research team.  
Disagreements on the generated codes were resolved through discussion, and the codes 
were revised and modified based on consensus from the research team.  
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Lessons learned from past implementation efforts 
 Each participant was specifically asked to share lessons learned from their 
experience being involved in past safety-related change implementation efforts.  These 
lessons learned data were analyzed from the previously processed interview transcription.  
The identification of these lessons was made through a similar coding process, as 
described previously.  Using descriptive and in-vivo coding methods, an initial first cycle 
coding generated a list of lessons learned.  In the second and third coding cycles, the 
compiled list of lessons learned was again coded for data generalization purposes.  The 
analyses process used was similar to the process described in the previous section.   
  
Management implementation style scale 
 The ratings of management’s usual implementation style were identified through 
the markings made by the participants on the continuous scale provided towards the end 
of the interview session.  The ratings from all participants were compiled, averaged, and 
organized based on participant category.  These ratings were then tabulated on a graph to 
give a visual overview of the rating distribution. To further understand participants’ scale 
ratings, the interview transcription describing each participant’s reasoning behind his/her 
rating was analyzed.  The participants’ comments on each of the three implementation 
styles were compiled, grouped, and summarized in a table format. 
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3.6 Results and Discussion 
Generic milestones in a change process 
In the beginning of the session, each participant started by briefly describing 
major milestones in a generic implementation strategy with which they were familiar.  
The purpose of this opening activity was to orient the participants’ thought process to the 
topic of change processes. This preliminary activity was designed to assist initial memory 
recall and therefore prepare the participant to get ready to share detailed cases studies of 
past implementation projects.  Since the aim of this introductory activity was to prepare 
the participants, the description of milestones in a change process described by the 
participants were not meant to be exhaustive.  These milestones set up a discussion 
platform and gave a shared framework for discussion between the researcher and the 
participant.  These milestones also helped the researcher to guide the participant to 
discuss case studies that were relevant to particular milestones of interest to the research.  
The generic milestones identified from the analysis described previously were 
tabulated in Table 3.3.  In total, there were eleven milestones identified from the 
interview data.  These milestones were 1) problem identification, 2) problem verification 
and root cause investigation, 3) identification of potential solutions, 4) prioritizing 
potential solutions, 5) developing potential solutions, 6) pilot roll-out, 7) formal 
introduction, 8) training, 9) formal implementation, 10) follow up, and 11) effectiveness 
evaluation.  These eleven milestones shared by the participants should, in theory, cover 
the whole change process from beginning to the end. 
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Table 3.3: Summary of milestones components shared by the subjects 
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x 
 
x x 
 
E07 x x 
  
x 
 
x 
   
x 
E08 x 
     
x x x x 
 
Note: x indicates a milestone mentioned by the participant is the interview session  
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These milestones data were then grouped into three categories to represent 
different stages during the change process.  These three stages, adapted from Goldenhar’s 
intervention implementation process framework discussed in the beginning of previous 
chapter are 1) development stage, 2) implementation stage, and 3) evaluation 
effectiveness stage (2001).  The milestones data organized under these three stages were 
then sorted in a timeline format, as shown in Figure 3.3.  
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Figure 3.3: A timeline summary of the major milestones involved in a change process; milestones were 
identified through analysis of data from phase 1 interviews with experienced managers with 
responsibilities for occupational safety 
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Though not mentioned by the study participants, an additional milestone was 
added in this newly created timeline.  This additional milestone, ‘pilot testing’ (or 
usability testing) was added after ‘developing potential solution’, within the development 
stage.  This milestone was added because it is viewed by the author and other researchers 
as an integral part of the intervention development process.  A number of papers 
document the importance of pilot testing (and subsequent iterations) in the development 
stage of a new product (Ulrich and Eppinger, 2000, Roozenburg & Eekels, 1995, Kaulio, 
1998).  This ‘pilot testing’ milestone should not be confused with the ‘pilot roll-out’ 
milestone, because they are in two different stages.  The ‘pilot testing’ milestone is 
conceptualized to be in the period when the change is still in the development stage, and 
is not yet ready for implementation to the end users/employees.  On the other hand, the 
‘pilot roll-out’ milestone is reached when the change is ready to be introduced to the 
employees.  This ‘pilot roll-out’ milestone usually involves follow-up pilot testing 
sessions in the workplace to identify and consequently address potential problems before 
formal implementation to all of the affected employees. 
Participatory implementation strategies are one of type of method used to 
implement safety-related changes in workplaces (Rivilis et al. 2008, Van Eerd et al. 
2010).  Participatory ergonomics has been utilized in various industries and professions 
including healthcare, office, drivers, distribution centers, construction, and more 
(Sommerich et al. 2011, Evanoff et al. 1999, Bohr et al, 1997, Vink et al. 1995, Lavender 
et al. 2010, Liu et al. 2009, D Gyi et al. 2013, Jaegers et al. 2014).   
Participatory methods involve stakeholders, especially the employees/end users 
involved in the process of change (Laing et al. 2005).  Employees are actively engaged 
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throughout the whole change process, taking an important role as one of the decision 
makers with other stakeholders (e.g., process engineer, safety manager, supervisor, etc.) 
in determining the direction of the change process (Henning et al. 2009, Rivilis et al. 
2008).  Employee participation may cover the entire change process milestones including 
identifying problems, developing potential solutions, narrowing down options, pilot 
testing of prototypes, and more.  According to Henning et.al. (2009), the involvement of 
employees in the participatory program may differ from one place to another.  In some 
cases, employees’ involvement in the participatory activity might be limited towards the 
end of the development process such as evaluating usability of the identified change.  In 
other cases, the employees might also be involved in earlier stages of solution design or 
even as early as identification of problems.  The strategy of involving employees 
throughout the entire change process is considered a full participatory method, while 
involving them in the later stages is consider a partial participatory method.  Figure 3.4 
summarizes the beginning of full participatory, partial participatory, and traditional 
implementation approaches. 
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Figure 3.4:  A timeline summarizing the beginning of full participatory, partial participatory, and 
traditional implementation approaches in a change process.  This timeline is an extension of the previous 
‘timeline summary of the identified major milestones involved in a change process’ (Figure 3.3) 
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Even though the focus of this study is the investigation of different 
implementation approaches and strategies, it specifically excludes the employment of full 
and partial participatory approaches.  In the employment of full and partial participatory 
approaches, the employees have a lot of time to make decisions about the change, as 
shown in Figure 3.5.   This allows a greater opportunity for employees to potentially use 
their slow-thinking system during the decision making process, as previously described in 
Chapter 2.  In comparison, employees in the traditional implementation approach may 
have a relatively shorter amount of time for the decision making process compared to the 
participatory approach.  Thus, they are more susceptible to be using the fast-thinking 
system when determining whether to adopt or reject the change introduced by 
management. 
Another issue with the employment of a participatory approach is that it may not 
be possible to involve each employee; that extent to participation could require a 
significant amount of resources, expertise, and time off the job.  Haines & Wilson (1998) 
argued that this challenge makes it difficult for management to support a fully 
participatory approach. Vink et al. (1995) reported that management’s strong 
commitment and as much direct participation from employees as possible is essential to 
ensure the success of the participatory approach.  Participatory workshops involving 
employees are time consuming (Haines & Wilson, 1998) and this usually results in 
management taking only a subset of employees to represent the employee population.  
The criticisms of only selecting a few employees to participate are 1) the population 
sample chosen may not be representative of the employee population, 2) Participating 
employees are more likely to be biased and adopt the change because they have invested 
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time and effort and have become emotionally attached to the project, thus being more 
likely to adopt the change compared to the rest of employee population.  These 
limitations of participatory approach are practical limitations that are still largely 
unresolved.  
This study will focus on the traditional implementation process where the change 
has already been developed and is ready to be rolled out, as shown in Figure 3.6.  
Limiting the scope of the study to the traditional implementation process will allow a 
more focused investigation into the more common workplace scenario, where employees 
may not be able to be fully involved in the development stage.  As discussed above, not 
having employees participating from the get-go may influence the thought process 
quality of the employees due to the limited time given for thought process.  Given that 
this is the default implementation approach, focusing the investigation on techniques and 
activities to facilitate the adoption process within this the implementation stage may give 
the study a greater impact.
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Figure 3.5: A timeline demonstrating the concept of employee having a relatively longer amount of 
time for decision making process in full participatory implementation approach compared to traditional 
approach 
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Figure 3.6:  The scope of this study highlighted within the implementation stage of the change process.  
This figure is based upon the previously described ‘timeline summary of the identified major 
milestones involved in a change process’ (Figure 3.3) 
 
8
6
 
87 
 
Case studies of successful and unsuccessful changes  
The participants were asked to narrate how changes were implemented in their 
implementation case studies, based on the structure of the general change process 
milestones that they described in the previous section.  In addition, they were also asked 
to share factors that they thought may contribute to adoption or non-adoption.  Pointed 
interview questions guided participants to share what happened during the 
implementation stage.  
In total, 38 case studies were recounted by the participants, consisting of 20 
successful implementation and 18 unsuccessful ones.  These case studies were derived 
from actual implementation initiatives in several industries including manufacturing, 
warehousing, and healthcare.  The types of problems and solutions described in these 
case studies also varied.  For example, the initial driver to change included but was not 
limited to incidence of injuries, complaints from employees, continuous improvement 
from the management, and preventative initiatives.  The solutions in these case studies 
also covered a range of alternatives, from introducing a completely novel way of doing 
the job, replacing older equipment with new equipment, changing the standard operating 
procedure, and more.  These wide ranges of case studies captured in this study represent a 
wide variety of workplace contexts, thus providing a broad overview of the different 
implementation processes.  It should be noted that it is challenging to find case studies of 
interventions that incorporated all four “within scope” characteristics (listed in section 1.3 
of this document)..  However, participants were asked, to the best of there ability, to 
recall and share case studies of interventions that included all or most of the four “within 
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scope” characteristics.  The case studies shared by the participants are summarized in 
Table 3.4.     
Table 3.4: Summary of case studies shared by participants in Phase 1 
# ID Population Case study 
categorizations 
Situation  / 
context 
Problem Specific solution 
1 M01 Manager Adopted Warehouse 
industry: 
Palletizing 
and de-
palletizing 
tasks 
Increase of injuries 
due to employees' 
extended reach,  
Decrease of quality 
due to boxes falling 
off the pallet 
Clamp device 
attached to the 
forklift, designed 
to pick up pallet 
full of material 
2 M01 Manager Adopted Warehouse 
industry: 
packing and 
unpacking 
tasks 
Increase in knife cut 
injury cases among 
employees 
New gloves, 
cutting techniques, 
different knives, or 
all three 
combinations  
3 M01 Manager Resisted, and 
eventually 
rejected by the 
employees 
Small 
businesses 
General health and 
safety issues in small 
but high risk 
industries.   
Ergonomics best 
practices  
4 M02 Manager Adopted Manufacturing 
industry: 
packing lines 
of electronic 
equipment 
High frequency of 
lifting 2-3 kg boxes 
above shoulder level 
Reducing the 
conveyor height to 
reduce lifting and 
putting roller 
underneath table to 
facilitate product 
movement 
5 M02 Manager Resisted, and 
eventually 
rejected by the 
employees 
Manufacturing 
industry:  
production 
lines of 
automotive 
parts 
90 degree twisting 
motions (while 
sitting) when 
performing manual 
material transfer tasks 
Introduction of 
parallel lines to 
minimize twisting 
motions.  
6 M02 Manager Adopted Manufacturing 
industry: 
assembly 
workstations  
Extended reaching in 
the sitting 
workstation 
Standing 
workstation to 
minimize extended 
reaching 
7 M02 Manager Adopted Oil and Gas 
industry: 
Office tasks 
Static postures among 
employees 
Sit-stand 
workstation to 
eliminate static 
postures 
8 M03 Manager Adopted Warehouse 
industry: 
traffic of 
material 
handling 
equipment 
Material handling 
equipment being 
operated close to 
pedestrians 
Implementation of 
removable barriers 
(poles or guard 
rails) to provide 
separation between 
equipment and 
pedestrians 
(Table 3.4 continued on the next page)
89 
 
 
# ID Population Case study 
categorizations 
Situation  / 
context 
Problem Specific solution 
9 M03 Manager Adopted Warehouse 
industry: SOP 
to lease new 
material 
handling 
equipment 
Material handling 
equipment was 
changed frequently 
over the years or as 
new models came 
out.  
Involve employee 
representatives in 
testing new 
equipment before 
formal 
implementation 
10 M03 Manager Resisted, but 
eventually 
accepted by 
the employees 
Warehouse 
industry: 
rerouting 
walkway 
aisles 
There have been 
several near miss 
incidents where 
pedestrians were 
nearly hit by 
oncoming fork-lift 
traffic.   
Introduce new 
walkway paths for 
more traffic 
visibility 
11 M04 Manager Adopted Steel industry: 
manual 
material 
handling task  
Lifting clamp used 
for manual handling 
of hot and heavy steel 
pieces from the 
furnace was worn out 
and needed to be 
replaced. 
Replacing the old 
clamp with a new 
clamp (different 
clamp model) 
12 M04 Manager Resisted, and 
eventually 
rejected by the 
employees 
Steel industry: 
manual 
material 
handling task  
The original magnetic 
lifting equipment 
require high exertion 
to pull lever in order 
to separate the piece 
from the magnet, 
resulting an 
epicondylitis on one 
of the employees 
Replacing the old 
material handling 
equipment with  
new equipment 
(different 
equipment model) 
13 M05 Manager Adopted Healthcare 
industry: 
manual patient 
handling task 
Increase of injury 
among staff members 
due to manual patient 
transfers tasks 
Inability to schedule 
staffs due to injuries 
Install lift assist 
equipment in every 
patient room 
14 M05 Manager Resisted, and 
eventually 
rejected by the 
employees 
Healthcare 
industry: 
allocating 
adequate rest 
and break for 
employees 
Staff did not get 
adequate time for 
lunch (rest break) 
since patients always 
need things from staff 
around the clock 
Scheduling 
specific break time 
while scheduling 
other staff 
members to cover 
him/her 
15 M06 Manager Adopted Automotive 
industry: 
wiring task 
The wire harness to 
be installed is cold 
and stiff, making it 
difficult to install in 
tight spaces 
Provide heaters to 
heat wires in order 
to make them 
pliable for bending 
(Table 3.4 continued on the next page)
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# ID Population Case study 
categorizations 
Situation  / 
context 
Problem Specific solution 
16   Manager Resisted, and 
eventually 
rejected by the 
employees 
Automotive 
industry: 
assembly 
tasks 
Walking on concrete 
for hours resulted in 
back and leg injuries.  
Anti-fatigue mat was 
installed to provide 
cushioning. However, 
the edge of the mat 
caused a tripping 
hazard. The cart 
wheels also do not 
work well on the 
rubber mat.  
Provide employees 
with new shoe 
insoles to replace 
anti-fatigue mats 
17 M07 Manager Resisted Oil and gas 
industry:  new 
software for 
office workers 
Office workers 
assuming prolonged 
static postures at their 
computer workstation 
Installation of 
ergonomics  
instructional 
software to provide 
intermittent 
stretching breaks 
throughout the 
work shift 
18 M08 Manager Adopted Manufacturing 
industry: 
assembly lines 
of semi-
conductor 
electronics 
Employees working 
on the microscope 
were assuming static 
and hunched postures 
Implementation of 
microscopes with 
articulating arm to 
accommodate 
different working 
postures 
19 M08 Manager Resisted but 
eventually 
accepted by 
the employees 
Manufacturing 
industry: 
assembly lines 
of semi-
conductor 
electronics 
An employee pulled a 
wire back from the 
microscope and it hit 
her in the eye 
Implementation of 
safety glasses 
when there is a risk 
of possible impact 
to the eye 
20 M09 Manager Adopted Manufacturing 
industry: 
packing of 
frozen bakery 
products  
Increasing number of 
upper extremity 
cramps and aches due 
to handling frozen 
products using pinch 
grip motion   
Introduction of 
ergonomic packing 
techniques 
21 M09 Manager Resisted and 
eventually 
rejected by the 
employees 
Manufacturing 
industry: 
mixing of raw 
ingredients 
task 
Employees were 
lifting heavy flour 
bags above shoulder 
height into a giant 
mixer 
Implementation of 
a lifting cart to 
assist lifting of 
flour bags 
22 E01 Employee Adopted Healthcare 
industry: SOP 
change to 
inserting 
catheter line 
on patient 
Recent changes to 
patient's care or 
condition may result 
in unsuitable 
insertion of catheter 
procedure**  
New insertion 
SOP: need to have 
bedside nurse 
before performing 
procedure**  
(Table 3.4 continued on the next page)
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# ID Population Case study 
categorizations 
Situation  / 
context 
Problem Specific solution 
23 E01 Employee Resisted, and 
eventually 
rejected by the 
employees 
Healthcare 
industry 
Additional exposure 
to x-ray radiation to 
locate the PICC line 
Introduction of 
locater kit to locate 
catheter without 
using x-ray 
24 E01 Employee Adopted 
change 
Healthcare 
industry 
There were incidents 
of  infection due to 
design flaw of the  
PICC line caps** 
Introduction of a 
more secure line 
cap design**  
25 E02 Employee Adopted 
change 
Warehouse 
industry 
Taller employees 
were assuming 
hunched posture at 
current workstations  
Provide higher 
workstation 
options 
26 E02 Employee Resisted, but 
eventually 
accepted by 
the employees 
Warehouse 
industry 
High frequency of 
merchandise lifting 
among employee 
Smaller amount 
(but more 
frequent) batch 
lifting of 
merchandise  
27 E03 Employee 
(lead tech) 
Adopted 
change 
Warehouse 
industry 
Lead trainer needs 
incident information 
to customize re-
training to relevant 
employees  
Trainers has to 
document 
information on 
every workplace 
incidence case 
28 E03 Employee 
(lead tech) 
Adopted Warehouse 
industry 
General ergonomics 
issues 
Implementation of 
ergonomics 
awareness program 
29 E03 Employee 
(lead tech) 
Resisted, but 
eventually 
accepted by 
the employees 
Warehouse 
industry 
There were incidents 
of  material handling 
equipment bumping 
into picking aisles 
Implementation of 
drug test on 
employee  in every 
occurrence of 
equipment 
bumping incidence  
30 E04 Employee Adopted Manufacturing 
- electronics 
Employees working 
on the microscope 
were assuming static 
and hunch postures 
Implementation of 
microscopes with 
articulating arm to 
accommodate 
different postures 
31 E04 Employee Resisted, but 
eventually 
accepted by 
the employees 
Manufacturing 
- electronics 
There were incidents  
of eye injury due to 
flying debris  
Implementation of 
safety glasses to 
provide eye 
protections  
32 E05 Employee Resisted, but 
eventually 
accepted by 
the employees 
Manufacturing 
- electronics 
There were incidents  
of eye injury due to 
flying debris  
Implementation of 
safety glasses to 
provide eye 
protections 
33 E05 Employee Resisted, but 
eventually 
accepted by 
the employees 
Manufacturing 
- electronics 
Employees' exposure 
to dangerous 
chemicals 
Implementation of 
protective gears to 
provide body 
protection  
(Table 3.4 continued on the next page)
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# ID Population Case study 
categorizations 
Situation  / 
context 
Problem Specific solution 
34 E06 Employee Adopted Construction 
industry:  
handling 
dangerous 
substances  
Employees' exposure 
to dangerous 
chemicals at one of 
the construction sites 
Additional PPE 
requirement to 
provide physical 
protection  
35 E06 Employee Resisted, and 
eventually 
rejected by the 
employees 
Construction 
industry:  
exposure to 
radiations 
Employees' exposure 
to radiation at one of 
the construction sites 
Employees 
required to 
document their  
radiation exposure 
in a log book 
36 E07 Employee Adopted Manufacturing 
industry: 
Service and 
maintenance 
of equipment 
An employee was 
injured while trying 
to service and replace 
a polishing pad 
Procedure change 
on how to replace 
polishing pad. 
37 E07 Employee Resisted, and 
eventually 
rejected by the 
employees 
Manufacturing 
industry 
Several respiratory 
cases were reported 
due to dust from 
mixing sugar and 
flour powder 
Implementation of  
respirator in the 
mixing area of the 
plant 
38 E08 Employee Resisted Construction 
industry: 
inspecting 
welding for 
quality 
assurance 
Risk of fall when 
inspecting weld at 
height 
Implementation of  
wearing safety 
harness when 
employees are 
inspecting at 
height 
 
Since each case study narration was unique, a systematic way of organizing the 
narration was created for the purpose of comparing between the case studies.  This 
organization provided a shared timeline that allowed for a consistent way of approaching 
the data for analysis.  Each case study narrated by the participants was divided into eight 
components.  These components summarize the change process from the beginning until 
the end.  The eight components used to organized data in each case study were: 1) 
Situation/context, 2) Problem, 3) Specific solution, 4) Initial results, 5) Strategy to 
implement, 6) Reflective component, 7) Motivation to change/not to change, and 8) End 
results.  It should be noted that the narration from the participants was not always 
(Table 3.4 continued from the previous page)
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structured in the order of these eight components during the interview session.  This is 
because the interview sessions were semi-structured, to encourage the participant’s free 
flow of thinking as much as possible.  From time to time, some pointed questions were 
asked to keep the participant’s description on track as they were narrating their case 
studies.  However, post-processing the participants’ data into these eight components 
provided a shared timeline that allows for some degree of comparison across the case 
studies. 
 
Factors that influence adoption in the implementation stage 
Factors that influence adoption were extracted from analyzing the transcripts of 
the participants’ narration of each case study.  In total, 38 specific factors that influence 
adoption were extracted from analysis of the transcripts.  The first cycle of the coding 
process to identify these factors has been described previously.  Each of the identified 
factors was cross-referenced and was discussed in at least two different case studies 
narrated from different participants.  These identified factors are listed in Table 3.5.  
In addition to the first cycle of coding, for extracting the identified factors, further 
data analyses were conducted to synthesize and summarize the findings in different ways. 
The two follow-up analyses that were conducted were timeline and thematic-timeline 
analyses.  In order to do these follow-up analyses, the 38 factors identified in the first 
cycle of coding went through a second and a third cycle of coding.  These coding 
processes were conducted in order to uncover underlying patterns and connections 
between these previously identified factors.  Underlying patterns may provide an 
alternative way of looking at the data, and ultimately an opportunity for new insights.  
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They can also be used to summarize and generalize the previously identified factors in 
more comprehensive and meaningful forms. 
 
Table 3.5:  Factors that influence adoption, extracted from the case studies in the first 
coding cycle of data from Phase 1 interview transcripts 
 
# Factors that influence adoption (1st cycle of coding) 
1 Actively engage employees by asking for their feedback about the change being introduced 
2 
Employees need to be given an opportunity to bring in their own work experience when 
management is figuring out how the change should be implemented 
3 Actual solution comes directly from the employees themselves 
4 
Employees should be involved as part of the problem-solving process prior to full 
implementation 
5 
Conduct extensive front end investigations during development of the solutions (may reduce 
the number of problems after implementation) 
6 
Mock up / prototype / trial station / trial device of a change to be implemented needs to be 
available for trialing 
7 Mock up needs to be as real as possible 
8 
Well before full implementation, during any kind of initial exposure or testing session, the 
employees need to recognize that they are just testing a change concept or idea and that 
modification is still possible. 
9 
When interacting with the employees, the management needs to have a perspective that the 
employees are very knowledgeable about their job, even though it might be hard for some 
employees to express their knowledge 
10 
The management needs to explain the physics of the change to make it understandable and 
relatable to the employees 
11 
When the change is being introduced, the management needs to frame it in a way that the 
employees understand it is for their benefits 
12 
Prior to initiating an implementation process, there should be effective communications 
between managers of all departments and levels of the organization that will be affected by 
the change 
13 
The management needs to ensure the employees understand the specific workplace 
issue/concern/problem that is related to the change  
14 
The management needs to explain the logic of the change to make it understandable and 
relatable to the employees 
15 The employees should be able to perceive the benefits of the change  
16 
The employees need to be given enough trial time to practice with the change prior to full 
implementation 
17 
Every employee needs to be given an opportunity to trial the change prior to full 
implementation  
18 Some employees are very resistant until they trial the change 
19 The change being introduced is fairly similar to the previous way of doing the task 
(Table 3.5 continued on the next page)
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# Factors that influence adoption (1st cycle of coding) 
20 
The management needs to anticipate employees’ negative preconceptions and develop a 
plan for alleviating them 
21 
Employees should be informed that decisions about the specific change that is being 
implemented involved their colleagues’ input. 
22 
The management needs to create an environment that is conducive to training, to 
communications and interactions between the management and employees 
23 The management needs to recruit some employees to help lead the change process 
24 
The management needs to engage employees in face to face conversation in order to follow 
up on implemented changes  
25 Employees need to be given several alternative options of the change during the trial session 
26 
The management needs to fully enforce the use of the new method/tool when implementing 
the change 
27 
The management needs to give adequate notice about the change so the employees can 
mentally prepare for it 
28 
Uniform information related to the change needs to be communicated to all employees in a 
timely fashion  to avoid miscommunication and rumors developing about the change 
29 The management needs to be able to stop production and take time to train employees 
30 
The employees need to be given an opportunity to ask questions or raise their concerns 
about the change that is being introduced 
31 The management needs to make sure that the employees are able to correctly use the change 
32 
Make the change easy to use if it’s a product/ make it easy to learn to perform if it’s a new 
procedure 
33 
The change being implemented needs to match up to its initial claims, promises, and 
expectations 
34 The benefits of the change are immediate 
35 
The training needs to be simulated  in environments that very closely resemble the actual 
workplace and context 
36 
The management needs to show employees the data or evidence to support the proposed 
change 
37 The management needs to share the implementation plan with the employees 
38 
The management needs to focus on building and maintaining good safety culture in the 
workplace 
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Timeline analysis 
The factors identified in the first cycle of coding were reanalyzed from a timeline 
perspective.  The second cycle of coding incorporated a temporal dimension.  In total, 
five timing codes were utilized through this activity.  These were 1) pilot rollout, 2) 
formal introduction, 3) training, 4) formal implementation and 5) follow up.  These codes 
were adopted from the milestones within the implementation stage identified in the 
previous analysis of ‘generic milestones in a change processes’.   The identified factors 
that influence adoption were then organized according to a linear timeline, as shown in 
Table 3.6. 
 
 
Table 3.6:  Factors that influence adoption, re-sorted into a timeline format 
 
Timeline 
coding (2nd 
cycle coding) 
F# Factors that influence adoption (1st cycle coding) 
pilot roll out 6 
Mock up / prototype / trial station / trial device of a change to be 
implemented needs to be available for trialing 
pilot roll out 7 Mock up needs to be as real as possible 
pilot roll out 8 
Well before full implementation, during any kind of initial exposure or 
testing session, the employees need to recognize that they are just testing 
a change concept or idea and that modification is still possible. 
pilot roll out 16 
The employees need to be given enough trial time to practice with the 
change prior to full implementation 
pilot roll out 17 
Every employee needs to be given an opportunity to trial the change 
prior to full implementation  
pilot roll out 18 Some employees are very resistant until they trial the change 
pilot roll out 19 
The change being introduced is fairly similar to the previous way of 
doing the task 
pilot roll out 20 
The management needs to anticipate employees’ negative 
preconceptions and develop a plan for alleviating them 
pilot roll out 21 
Employees should be informed that decisions about the specific change 
that is being implemented involved their colleagues’ input. 
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Timeline 
coding (2nd 
cycle coding) 
F# Factors that influence adoption (1st cycle coding) 
pilot roll out 22 
The management needs to create an environment that is conducive to 
training, to communications and interactions between the management 
and employees 
pilot roll out 27 
The management needs to give adequate notice about the change so the 
employees can mentally prepare for it 
formal 
introduction 10 
The management needs to explain the physics of the change to make it 
understandable and relatable to the employees 
formal 
introduction 11 
When the change is being introduced, the management needs to frame it 
in a way that the employees understand it is for their benefits 
formal 
introduction 13 
The management needs to ensure the employees understand the specific 
workplace issue/concern/problem that is related to the change  
formal 
introduction 14 
The management needs to explain the logic of the change to make it 
understandable and relatable to the employees 
formal 
introduction 15 The employees should be able to perceive the benefits of the change  
formal 
introduction 28 
Uniform information related to the change needs to be communicated to 
all employees in a timely fashion  to avoid miscommunication and 
rumors developing about the change 
formal 
introduction 29 
The management needs to be able to stop production and take time to 
train employees 
formal 
introduction 36 
The management needs to show employees the data or evidence to 
support the proposed change 
training 30 
The employees need to be given an opportunity to ask questions or raise 
their concerns about the change that is being introduced 
training 31 
The management needs to make sure that the employees are able to 
correctly use the change 
training 32 
Make the change easy to use if it’s a product/ make it easy to learn to 
perform if it’s a new procedure 
training 35 
The training needs to be simulated  in environments that very closely 
resemble the actual workplace and context 
 formal 
implementation 1 
Actively engage employees by asking for their feedback about the 
change being introduced 
formal 
implementation 2 
Employees need to be given an opportunity to bring in their own work 
experience when management is figuring out how the change should be 
implemented 
formal 
implementation 4 
Employees should be involved as part of the problem-solving process 
prior to full implementation 
formal 
implementation 9 
When interacting with the employees, the management needs to have a 
perspective that the employees are very knowledgeable about their job, 
even though it might be hard for some employees to express their 
knowledge 
(Table 3.6 continued from the previous page)
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Timeline 
coding (2nd 
cycle coding) 
F# Factors that influence adoption (1st cycle coding) 
formal 
implementation 23 
The management needs to recruit some employees to help lead the 
change process 
formal 
implementation 25 
Employees need to be given several alternative options of the change 
during the trial session 
formal 
implementation 26 
The management needs to fully enforce the use of the new method/tool 
when implementing the change 
formal 
implementation 33 
The change being implemented needs to match up to its initial claims, 
promises, and expectations 
formal 
implementation 34 The benefits of the change is immediate 
formal 
implementation 37 
The management needs to share the implementation plan with the 
employees 
formal 
implementation 38 
The management needs to focus on building and maintaining good safety 
culture in the workplace 
follow up 24 
The management needs to engage employees in face to face conversation 
in order to follow up on implemented changes  
Out of scope: 
before 
implementation 
stage  3 Actual solution comes directly from the employees themselves 
Out of scope: 
before 
implementation 
stage 5 
Conduct extensive front end investigations during development of the 
solutions (may reduce the number of problems after implementation) 
Out of scope: 
before 
implementation 
stage 12 
Prior to initiating an implementation process, there should be effective 
communications between managers of all departments and levels of the 
organization that will be affected by the change 
 
 
The next step taken in processing the sorted data was to map the identified factors 
on the implementation timeline previously shown in Fig. 3.3-3.6.  The factors, identified 
by their F#’s from Table 3.5, appear on the timeline in Figure 3.7.  This timeline provides 
a summary of where different factors that affect adoption may take place in a singular 
time dimension.  Each dark blue colored number on the timeline represents a factor that 
influences adoption.  For example, Factor #8 which is “Letting the employees know that 
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they are just testing a concept instead of the real thing (future modification is possible)” 
was coded under the “pilot roll-out” milestone.  Each purple colored number on the 
timeline is a factor that can be represented under multiple milestones on the timeline.  
Factor #6 for example, which is “Always have mock up / trial device of a change you 
want to implement so people can try it out” can be mapped under both pilot testing and 
pilot roll-out milestones.    
It can be seen from the timeline that most of the factors identified in the first cycle 
of coding fall within the study scope area.  It should also be noted that the patricipants 
were given an opportunity to share any implementation approaches, which may include 
the participatory approach, if applicable. This timeline provides some validation that the 
participatory approach to workplace intervention was not common within the group of 
participants in this study.  In total,  three specific factors identified in the first coding 
cycle were categorized to be out of the study scope.  These three factors, which are more 
suitable to be categorized in the development stage were: 1) Actual solution comes 
directly from the employees themselves (factor #3), 2) Conduct extensive front end 
investigations during development of the solutions may reduce the number of problems 
after implementation (factor #5) and 3).  Prior to initiating an implementation process, 
there should be effective communications between managers of all departments and 
levels of the organization that will be affected by the change (factor #12). 
This timeline analysis might be useful to serve as a guideline to be used by 
persons in charge of future intervention implementation initiatives. The concrete and 
operationalized examples mapped on the timeline may provide information on a range of 
parameters to be considered during implementation stage.  Ergonomists, safety 
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professionals, researchers, managers, and others who are responsible for implementing 
safety-related changes should be able to use the information provided by this timeline to 
make a more informed plan when designing a workplace intervention implementation 
project.  
101 
 
 
  
1
0
1
 
Figure 3.7:  The ‘factors that influence adoption’ identified from the coding process mapped in a 
timeline format.  Each of the numbers (see Table 3.5) represents an identified factor that influences 
adoption.  
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Thematic-timeline analysis 
In addition to the timeline analysis, the factors identified in the first cycle of 
coding were also analyzed for thematic patterns.  A third cycle of coding was conducted 
to group the previously identified factors into themes. In total, seven different themes that 
influence successful change implementation were identified through this activity.  These 
seven identified themes are 1) Employees’ opportunity for early trialing, 2) Elements of 
reflection, understanding, and internalization during introduction to change, 3) 
Employee's positive perception of the change being introduced, 4) Effective training in a 
conducive environment: centered on standardization and competency, 5) Active 
interactions with employees during formal implementation, 6) Employee in the loop of 
the implementation, and 7) Implementation leadership from the management.  The 
identified factors that influence adoption, grouped according to these seven themes, are 
shown in Table 3.7. 
It should be noted that as a part of the third cycle of coding, six factors that were 
identified in the initial coding cycle were combined and integrated with other factors.  
The integration occurred mainly because of the high degree of similarities between these 
factors.   The factors were not integrated in the previous analysis steps in order to keep 
the analysis resolution at a higher level.  At this stage of analysis, the main focus was to 
generalize the extracted data, integration of factors would simplify the analysis process.  
An example of this can be demonstrated by examining factors #6 and #7.   Factors #6 
which is “Mock up / prototype / trial station / trial device of a change to be implemented 
needs to be available for trialing” and #7 which says that “Mock up needs to be as real as 
possible” are both factors related to mock-up trialing activity.  These two factors were 
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then integrated to become “Mock up / prototype that is being tested needs to be as 
realistic as possible (close to actual change)”.  
 In total, six factors initially identified in the first coding cycle were integrated 
with six other factors in preparation for this analysis.  Taking into account the exclusion 
of three factors outside of study scope (refer to the timeline analysis) would result in a 
total of twenty-nine factors being processed for this thematic analysis (instead of the 
original thirty-eight factors initially identified in the first coding cycle). 
 
Table 3.7: Factors that influence adoption organized by themes 
Themes  
(3rd cycle of 
coding) 
Factors that influence adoption (1st cycle of coding) 
 
 
Employees’ 
opportunity for 
early trialing  
 Mock up / prototype that is being tested needs to be as realistic as 
possible (close to actual change) 
 Mock up / prototype / trial station / trial device of a change to be 
implemented needs to be available for trialing 
 Mock up needs to be as real as possible 
 Well before full implementation, during any kind of initial exposure or 
testing session, the employees need to recognize that they are just testing 
a change concept or idea and that modification is still possible. 
 The employees need to be given enough trial time to practice with the 
change prior to full implementation 
 Every employee needs to be given an opportunity to trial the change 
prior to full implementation  
 Employees need to be given several alternative options of the change 
during the trial session 
Employee's 
positive 
perception of the 
change being 
introduced  
 
 The employees should be able to perceive the benefits of the change and 
the benefits will be immediate  
 The employees should be able to perceive the benefits of the change 
 The benefits of the change are immediate 
 The change being introduced is fairly similar to the previous way of 
doing the task 
 The management needs to anticipate employees’ negative 
preconceptions and develop a plan for alleviating them 
 The change being implemented needs to match up to its initial claims, 
promises, and expectations 
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Themes  
(3rd cycle of 
coding) 
Factors that influence adoption (1st cycle of coding) 
 
 
Effective training 
in a conducive 
environment: 
centered on 
standardization 
and competency 
 The management needs to create an environment that is conducive to 
training, to communications and interactions between the management 
and employees 
 Uniform information related to the change needs to be communicated to 
all employees in a timely fashion  to avoid miscommunication and 
rumors developing about the change 
 The management needs to make sure that the employees are able to 
correctly use the change 
 Make the change easy to use if it’s a product/ make it easy to learn to 
perform if it’s a new procedure 
 The training needs to be simulated  in environments that very closely 
resemble the actual workplace and context 
Elements of 
reflection, 
understanding, 
and 
internalization 
during 
introduction to 
change 
 When the change is being introduced, the management needs to frame it 
in a way that the employees understand it is for their benefits 
 The management needs to show employees the data or evidence to 
support the proposed change 
 The management needs to explain the physics or logic of the change to 
make it understandable and relatable to the employees 
 The management needs to ensure the employees understand the specific 
workplace issue/concern/problem that is related to the change  
 The employees need to be given an opportunity to ask questions or raise 
their concerns about the change that is being introduced 
Employee in the 
loop of the 
implementation 
process 
 Employees should be involved as part of the problem-solving process 
prior to full implementation 
 Employees should be informed that decisions about the specific change 
that is being implemented involved their colleagues’ input. 
 The management needs to recruit some employees to help lead the 
change process 
Active 
interactions with 
employees during 
formal 
implementation 
 Actively engage employees by asking for their feedback about the 
change being introduced  
 Employees need to be given an opportunity to bring in their own work 
experience when management is figuring out how the change should be 
implemented 
 When interacting with the employees, the management needs to have a 
perspective that the employees are very knowledgeable about their job, 
even though it might be hard for some employees to express their 
knowledge 
Implementation 
leadership from 
the management  
 The management needs to engage employees in face to face 
conversation in order to follow up on implemented changes  
 The management needs to fully enforce the use of the new method/tool 
when implementing the change 
 The management needs to share the implementation plan with the 
employees  
 The management needs to focus on building and maintaining good 
safety culture in the workplace 
(Table 3.7 continued from the previous page)
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Next, these seven themes were mapped out in a timeline format, as shown in 
Figure 3.8.  Since it has already been established that the focus of the study is the 
implementation stage, the themes were only mapped around the implementation stage 
timeline. This timeline provides a summary of where the themes generated from this 
analysis may take place in a time dimension.  It was found that these themes cannot be 
organized in a singular timeline due to overlapping of factors between the themes.  Thus, 
these seven themes were organized within and across the milestones in the 
implementation stage.  
 This timeline analysis might be useful as an overview guideline to be used by 
persons in charge of future intervention implementation initiatives.  As opposed to 
previous timelines with operationalized examples, this timeline provides a thematic 
summary to give an overall picture of important themes to be considered when 
implementing a safety-related change in the workplace. This timeline might be helpful as 
a check of the important principles to be considered before the start of a safety-related 
change implementation initiative. 
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Figure 3.8:  A framework to summarize the identified themes that influence adoption from the coding 
process (mapped in a timeline format) 
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Lessons learned 
Analysis of the transcripts also resulted in a compilation of lessons learned from 
past implementation initiatives, which the participants were expressly asked to discuss 
during the interviews.  Unlike the ‘factors that influence adoption’ analysis, which was 
confined and limited to only the implementation stage, the lessons learned were not 
restricted to the implementation stage, but could have been about any part of the change 
process.  In addition, the ‘lessons learned’ data were not necessarily tied to specific case 
studies discussed by the participants.  As a result, the list of lessons learned is a list of 
higher level concepts.  In total, forty lessons learned were extracted in the first coding 
cycle of these data from the transcripts.  These lessons are summarized in Table 3.8. 
Similar to the analyses of ‘factors that influence adoption’ analysis, the ‘lessons 
learned’ data extracted through the first coding cycle also went through two more levels 
of data analysis to uncover potential patterns and connections between the extracted data.  
The two follow-up analyses conducted on these ‘lessons learned’ data are ‘thematic-
timeline’ and ‘employee-management interactional’ analyses. 
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Table 3.8: Lessons learned, extracted in the first coding cycle of these data from the 
transcripts 
L# Lessons learned(1st cycle of coding) 
1 
Successful implementation requires top-down leadership:  The top management has to 
launch the vision for change, and provide organizational support for activities involved in 
the change process  
2 Safety culture needs to start from management before employees 
3 Upper management needs to provide adequate resources and support 
4 The change should be enforced by the management 
5 Involve different stakeholders when putting a plan on how to solve the problem 
6 
Realize that some people buy into the change more than the others – Adoption level is not 
the same across employees  
7 Have fellow employees to lead / help training  
8 
Engagement area with employees include having them involved in finding the problem and 
solutions 
9 Involve experienced employees in development and implementation of the change 
10 
Employees know a lot of things, but it is hard for them to express their knowledge - draw 
upon employees' knowledge 
11 Good solutions usually comes from the employees 
12 Need to create environment where employee feels like they can talk to management 
13 
Need to encourage informal and personal communications between management and 
employees 
14 
Successful implementation depends on interactions with employees:  get employees’ 
feedback 
15 Engaging employees early /  often 
16 Modify message (method and content of interactions) when interacting with employees 
17 Find ways to make employees care about the change being implemented 
18 Understand that workers take credit for being part of successful implementation project 
19 Check / validate idea of change with employees before rolling it out 
20 
Implementation timing – Sometimes the timing might not be suitable, so the management 
need to try it at some other time 
21 
Need a plan to quantify change effectiveness - thru pre-post assessment, baseline, risk score 
etc 
22 Management needs to provide clear explanation about the change 
23 Organized dissemination of information related to change needs to be in place 
24 
Management needs to streamline training / information so everybody gets the information at 
the same time 
25 Keep employees updated with the implementation progress 
26 
Employ visuals techniques (e.g process map, drawing of concepts, signs) during 
implementation process 
27 Remind / reinforce the idea of change from time to time 
28 Follow up with the change - need to give employees reminder/warning  
29 Provide employees options when introducing the change 
30 Provide flexibility when introducing the change 
31 Realize that people learn differently / people have different personalities 
32 Regularly review implemented change to determine next course of action 
(Table 3.8 continued on the next page)
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L# Lessons learned(1st cycle of coding) 
33 
Make employees explain the design solution that was introduced to them to test their 
understanding 
34 Ask employees to design solutions based on actual case studies during training session 
35 
Need all relevant information before designing the solution - Extensive front end 
investigation when developing the solutions may reduce the number of problems after 
implementation 
36 Start the introduction of change by showing data/ evidence why the change is needed 
37 Provide documentation of change in writing/website 
38 Provide documentation of change during training session 
39 Discuss actual case studies of the past during training session 
40 Trial / pilot testing or training is needed prior to full implementation 
 
 
Thematic-timeline analysis 
The ‘lessons learned’ data were first grouped into similar topical themes, similar 
to the thematic analysis conducted in “factors that influence adoption”.  However, unlike 
in the ‘factors that influence adoption’ analysis, it was observed that the grouping size 
was significantly smaller due to the wider range of topic areas covered by the lessons 
learned.  Another level of thematic grouping, in the form of a timeline theme was then 
made to in order to further group the themes for the purpose of generalization.  In total, 
there are eight timeline groupings identified in this activity.  Under each timeline theme 
grouping, there were one to five topical theme groupings.  The lessons learned as well as 
their theme groupings are summarized in Table 3.9. 
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Table 3.9:  Lessons learned data and their corresponding theme groupings 
Timeline theme  
(3rd cycle coding) 
Topical theme 
(2nd cycle 
coding) 
Lessons learned (1st cycle coding) 
PRE-
IMPLEMENTATION: 
CHANGE READINESS 
(N = 7) 
 
Create workplace 
safety culture 
 
 Safety culture need to start from management before 
employees 
Establish 
leadership 
structure in the 
workplace 
 
 Successful implementation requires top-down 
leadership:  The top management has to launch the 
vision for change, and provide organizational support 
for activities involved in the change process 
Provide adequate 
resources and 
support 
 
 Upper management needs to provide adequate 
resources and support 
Develop 
comprehensive 
planning prior to 
engagement with 
employees 
 Need all relevant information before designing the 
solution - Extensive front end investigation when 
developing the solutions may reduce the number of 
problems after implementation 
 Organized dissemination of information related to 
change needs to be in place  
 Management need to streamline training / information 
so everybody got the information at the same time 
Timing matters: 
if it doesn’t work 
the first time, try 
it again at 
another time 
 Implementation timing – Some time the timing might 
not be suitable, so the management need to try it some 
other time 
DEVELOPMENT (N=5) 
 
Involve 
stakeholders 
when finding 
solutions 
 
 Engagement area with employees include having them 
involved in finding the problem and solutions 
 Good solutions usually comes from the employees 
 Involve different stakeholders when putting a plan on 
how to solve the problem 
Draw from 
experienced 
employees to 
make decisions   
 
 Involve experienced employees in development and 
implementation of the change 
 Employees know a lot of thing, but it is hard for them 
to express their knowledge - draw upon employees' 
knowledge 
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Timeline theme  
(3rd cycle coding) 
Topical theme 
(2nd cycle 
coding) 
Lessons learned (1st cycle coding) 
CONTINUOUS 
ENGAGEMENT (N=7) 
 
Create open 
communication 
environment 
with employees 
 
 Need to create environment where employee feels like 
they can talk to management  
 Need to encourage informal and personal 
communications between management and employees 
 Successful implementation depends on interactions 
with employees: get employees’ feedback 
Keep employees 
updated with the 
implementation 
progress 
 
 Keep employees updated with the implementation 
progress 
Establish early 
and frequent 
engagement with 
employees 
 
 Engaging employees early /  often 
Focus of 
interactions is on 
employees' 
understanding 
 
 Management needs to provide clear explanation about 
the change  
 Make employees explain the design solution that was 
introduced to them to test their understanding 
TRIALING (N=2) 
 
Provide 
opportunity for 
trialing / testing  
 
 Trial / pilot testing or training is needed prior to full 
implementation 
Validate idea of 
change with 
employees 
before rolling it 
out 
 
 Check / validate idea of change with employees before 
rolling it out 
TRAINING (N=3) 
 
Employ case 
study analyses 
during training 
sessions 
 Start the introduction of change by showing data/ 
evidence why the change is needed  
 Discuss actual case studies of the past during training 
session 
Provide 
employees 
opportunity to 
design 
implementation 
process 
 Asks employees to design their own solutions based on 
actual case studies during training session 
(Table 3.9 continued from the previous page)
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Timeline theme  
(3rd cycle coding) 
Topical theme 
(2nd cycle 
coding) 
Lessons learned (1st cycle coding) 
FORMAL 
IMPLEMENTATION 
(N=10) 
 
Provide options 
and flexibilities 
during 
implementation 
 Provide employees options when introducing the 
change 
 Provide flexibility when introducing the change 
Employ different 
approaches for 
different types of 
employees 
 
 Modify message (method and content of interactions) 
when interacting with employees  
 Find ways to make employees care about the change 
being implemented  
 Employ visuals techniques (e.g process map, drawing 
of concepts, signs) during implementation process 
 Realize that people learn differently / people have 
different personalities 
 Realize that some people buy into the change more than 
the others – Adoption level is not the same across 
employees 
Involve 
champions to 
assist with 
implementation 
 Have fellow employees to lead / help training 
Provide 
documentation 
for employees  
 Provide documentation of change in writing/website  
 Provide documentation of change during training 
session 
FOLLOW-UP (N=3) 
 
Follow up, 
reminders, and 
enforcement of 
change to 
employees 
 
 The change should be enforced by the management 
 Remind / reinforce the idea of change from time to time 
 Follow up with the change - need to give employees 
reminder/warning 
EVALUATION (N=3) 
 
Quantify and 
evaluate 
effectiveness 
against baseline 
 
 Need a plan to quantify change effectiveness - thru pre-
post assessment, baseline, risk score etc 
Regularly review 
implemented 
change to 
determine next 
course of action 
 
 Regularly review implemented change to determine 
next course of action 
Credit employees 
for successful 
implementation 
 
 Understand that workers take credit for being part of 
successful implementation project.   
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Next, these lessons learned themes were mapped out in a timeline format, as 
shown in Figure 3.9.  This timeline provided a summary of where different theme 
groupings may take place in a timeline format.  Overall, it can be concluded that the 
plurality of lessons learned were specifically derived from the implementation stage 
(N=17 out of 40).  Management’s preparation prior to the start of the change process was 
also seen to be important by the participants (N=7).   A theme that was similar to the 
‘factors that influence adoption’ thematic analysis is the continuous engagement between 
the manager and the employees throughout the change process.   
All in all, this thematic timeline illustrates various employee engagement methods 
that can be utilized by management at different points in time during the change process. 
This analysis presents a framework overview that summarizes several broad concepts that 
were derived from the lessons learned.  The lessons were recounted by the participants, 
summarizing experiences they found to be important based on their years of experience 
being involved with safety-related workplace change efforts.  This analysis, which 
summarizes collective lessons learned by experienced managers and employees, may 
benefit other individuals who might be responsible for implementing safety related 
changes in the future.   
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Figure 3.9: A summary of ‘lessons learned’ themes identified from the coding process mapped in a timeline format 
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Employee-management interactional analysis 
Another analysis that was conducted on the ‘lessons learned’ data was the 
employee-management interactional analysis.  Tannenbaum & Schmidt (1973) presented 
a framework describing a continuum of leadership behavior, as shown in Figure 3.10.  
This framework describes different styles of leadership that may be used by managers in 
their relationship with their subordinates.  On one end of the continuum, the management 
can use its authoritative power in making a decision about a change.  The employees 
would not be involved in the decision making process, and their thoughts and feelings 
about the change may or may not be considered by the manager.  On the other end of the 
continuum, the management can use a “permissive” approach, which gives employees a 
high degree of input in the decision-making process. The manager participating in the 
decision making process would have an equal weight when collaborating with other 
employees. 
 
Figure 3.10: Continuum of leadership behavior (Tannenbaum & Schmidt, 1973) 
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Smith (1994) proposed a simplified version of this leader-follower relationship 
framework.  A framework consisting of five components may be used to describe the 
dynamic relationship between the manager and the subordinates.  According to the 
model, the differences in relationship dynamics can influence communication and 
collaboration strategies that are being used in the change process.  These five components 
are 1) telling, 2) selling, 3) testing, 4) consulting, and 5) co-creating.  These five 
components and what they entail are summarized in Figure 3.11. 
 
 
 
Tell Sell  Test  Consult Co-create 
 Management 
decides and 
informs 
employees 
 Management 
demands 
compliance.   
 Top-down 
management 
approach 
Management 
decides and 
employs efforts 
to get buy-in 
from employees 
 
 Management 
has an idea 
about a 
change and 
requests 
feedback 
from 
employees 
 The idea of 
change is 
subject to 
change 
 
Management 
has a rough 
idea of change 
and requests 
creative input 
from employees 
 Management 
actively 
collaborates 
with 
employees to 
generate the 
ideas for the 
change 
 Management 
empowers 
employee 
 Bottom-up 
management 
approach 
 
 
 
Figure 3.11: Leader-follower dynamic relationship framework (adapted from Smith, 
1994) 
 
Degree of employee’s active engagement 
Degree of manager’s usage of authority 
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In order to connect this conceptual framework with the extracted data from the 
current study, the ‘lessons learned’ data were reorganized under the five stages of leader-
follower relationship as shown in Figure 3.12.  This figure essentially extends the leader-
follower dynamic relationship framework by giving concrete examples of how the 
different components may be operationalized based on the data that were obtained, 
processed, and analyzed in this study.  It should be noted that the mapping generated in 
Figure 3.12 was not meant to determine which one of these manager-employee 
relationship approaches is the best.  Rather, the mapping was intended to demonstrate 
how the ‘lessons learned’ data can be operationalized under these five different manager-
employee relationship interactional approaches
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Figure 3.12:  A summary of ‘lessons learned’ data mapped to the leader-follower relationship 
framework originated by Smith (1994) 
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Management’s approach towards implementation 
The last activity before the interview session ended involved asking each 
participant to describe the management style they had experienced in past 
implementation efforts.  Manager-participants were asked to describe their own 
management style when implementing those changes.  Employee-participants were asked 
to describe the implementation style used by their manager during past implementation 
initiatives.  As explained previously, participants described the management style using 
Greenhalgh’s model (Figure 3.2) with a  7 point scale, where 0 was a “let it happen” 
approach, 3.5 was a “help it happen” approach, and 7 was a “make it happen” approach.   
Overall, the average rating of management-participants’ was found to be 4.0 on 
the 0-7 scale, which indicates that the managers mainly rated themselves as using the 
‘help the change happen’ approach during the change effort.   On the other hand, the 
average rating from the employee-participants was 5 in a 0-7 scale.   This indicates that 
the employees on average rated their managers’ attitude towards intervention 
implementation to be somewhere closer to the middle between ‘help’ and ‘make the 
change happen’.   The ratings for both manager participants and employee participants 
are summarized in Table 3.10 and 3.11, respectively. The participants’ rating was also 
tabulated for visual comparison.  Figure 3.13 shows the tabulated data of all participants. 
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Table 3.10: The managers’ rating of their own management implementation style: let it 
happen (0), help it happen (3.5), make it happen (7) 
 
 
Subject 
ID 
Rating 
M01 3.5 
M02 3.5 
M03 2.75 
M04 3.5 
M05 3.5 
M06 3.5 
M07 7 
M08 5 
M09 3.5 
Average 4.0 
 
 
Table 3.11: The employees’ rating of the management implementation style of their 
manager: let it happen (0), help it happen (3.5), make it happen (7) 
 
 
Subject 
ID 
Rating 
E01 3.5 
E02 7 
E03 3.5 
E04 5.25 
E05 6 
E06 1.75 
E07 6 
E08 7 
Average 5 
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Figures 3.13: The tabulation of participants’ ratings of managers’ implementation styles.  
Most manager-participants rated their implementation style as ‘help the change happen’ 
while several employee-participants rated their manager’s implementation style closer to 
or as ‘make it happen’ 
 
Figure 3.14 demonstrates a mismatch of perspectives between managers and 
employees in an alternative scale format.  This disparity may indicate differences in 
expectations and perceptions of the management’s implementation style between the two 
populations.   This clash of perceptions, if allowed to occur within an organization and 
not properly addressed, could contribute to a degree of resistance and non-adoption on 
the part of employees.  While the managers may believe that the implementation 
strategies that they are using in workplace changes efforts are balanced, this notion may 
not be shared by their employees at the receiving end.  Therefore, further investigation 
that takes into account the perspectives of both populations is needed in order to 
understand what can be done to bridge this perceptual gap for future implementation 
initiatives.   
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Figure 3.14: The summary of participants’ average ratings of the management 
implementation style used in past implementation initiatives 
 
In addition to the rating of the management’s implementation style, the 
participants were also asked to briefly comment on their reasoning behind the ratings that 
they gave.  The participants’ comments were extracted from the transcript, and grouped 
together in order to get an overview of what the terms “let it happen, “help it happen”, 
and “make it happen” meant to them. Comments from the manager- and employee-
participants are summarized in Tables 3.12 and 3.13, respectively. 
Other than M07, manager participants generally made positive comments about 
the ‘help it happen’ approach.  Managers were generally of the opinion that the ‘make it 
happen’ approach is associated with forcing employees to adopt a change.  They also 
acknowledged the negative repercussion of using their authoritative power to push 
employees to adopt an introduced change.  Also, manager-participants thought that the 
‘let it happen’ approach may not work since they would not have full control of the 
change process. 
Interestingly, it was found that most employee-participants also reported that the 
ideal implementation management style should be the ‘help it happen’ approach.  
However, most of the employees reported that their managers were mostly using the 
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approach closer to ‘make it happen’ when implementing workplace changes. This 
difference expressed by participants in the two groups indicates that the definition of the 
‘help it happen’ approach may not be the same for managers and employees.  
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Table 3.12:  Manager-participants’ comments related to the management implementation 
style scale pictured in Figures 3.2 and 3.14  
Subject 
ID 
Subject 
Rating 
Implementation style 
Let it Happen Help it Happen Make it Happen 
M01 3.5 If you let it (the change) 
happen, it’s [only going 
to be adopted] by chance. 
If you facilitate the 
[change] process, it’s the 
best chance of success.  
If you are dictating [the 
employees to adopt the 
change], you are going to 
lose 
 
M02 3.5 You let it (the change) 
happen [only] if you are 
implementing the change 
in a large group [of 
employees] 
You help it (the change) 
happen if you are 
implementing the change 
in a small group [of 
employees] 
 
You make it (the change)  
happen [only]  if it is one 
on one implementation 
[on individual employee] 
M03 2.75  I tried to help them (the 
employee themselves) 
make it (the change) 
happen.  I tried to get 
them out to the floor and 
be involved, ask them 
what is the best idea in 
rolling out the process [of 
change] 
I’ll do as much to help it 
(the change) happen, but I 
don’t want to be the one 
to make it happen.  I want 
the employees 
[themselves] to take the 
responsibility to make it 
(the change)  happen, and 
be able to say “hey I did 
this” 
 
M04 3.5 I see myself as a 
facilitator [of change] 
more so than one [type of 
manager] that kind of sit 
back and hope for the best 
[in rolling out the change 
process]  
I would say my way is to 
help it (the change) 
happen. I understand that 
some things are not going 
to work perfectly right 
away but it is my job to 
be able to be there trying 
to link between the guys 
on the floor and the 
[introduced] solution that 
they might not see right 
away 
 
I see myself as a 
facilitator more so than 
the doer [to make the 
change happen] 
M05 3.5  I’m kind of [a manager 
who are] more cautious.  
So I probably would 
change [only] one or two 
things at a time but not try 
to change too much. but 
once I know the direction 
I’m definitely going to 
help the change happen. 
If  the change is 
something that I strongly 
believe in and it is 
something that we are 
[only] going to do just in 
our unit, it is easier for me 
to make the change 
happen 
(Table 3.12 continued on the next page)
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Subject 
ID 
Subject 
Rating 
Implementation style 
Let it Happen Help it Happen Make it Happen 
M06 3.5   Our philosophy is that we 
are [only] the resource to 
the plant.  We don’t make 
it (the change) happen, 
the supervisors are the 
ones who make things 
happen 
 
M07 7   You have to make it (the 
change) happen. Think 
about the change [that 
you are dealing with], 
you are impacting 
hundreds or thousands of 
people. 
 
M08 5 You can’t let it (the 
change)  happen because 
people don’t want to 
change, people generally 
in my opinion are averse 
to change 
[I think it is] between 
help and make it (the 
change)  happen:  If there 
has been a decision to 
make a change, I’m going 
to use the assumption that 
the change has to happen 
[and I’m going to 
facilitate the process of 
change] 
 
You [as a manager] want 
to make it (the change)  
happen but you don’t 
want to force it [on the 
employees] 
M09 3.5 You cannot just hope that 
the change will happen 
[by itself] because 
nobody (employees) will 
do anything [to ensure 
the progress of  change 
process]  
  
You [as a manager]can’t 
force the change on 
anyone without assisting 
[the employees]on the 
process [of change] 
 
Note: Words in italics are researcher’s addition in an attempt to clarify the participants’ 
comments  
 
(Table 3.12 continued from the previous page)
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Table 3.13:  Employee-participants’ comments related to the management 
implementation style scale pictured in Figures 3.2 and 3.14 
Subject 
ID 
Subject 
Rating 
Implementation style 
Let it Happen Help it Happen Make it Happen 
E01 3.5 [If the management is] 
Letting it happen, there’s 
got to be a need [for a 
change that are agreed 
upon by the employees 
themselves].  
 
If you (the manager) 
don’t help it (the change) 
happen, it won’t happen 
Management has to help 
it (the change) happen.  If 
they don’t,  [manager 
forcing and] making it 
happen will cause havoc 
[among employees] 
E02 7  My ideal is that I like the 
[management to use the] 
help it happen 
[approach], because that 
means that the employees 
are involved [in the 
change process].  I’m 
going to work on a 
process all day long that 
somebody (the managers) 
who are not working on it 
(my job) will tell me what 
to do.  So I want to help it 
[happen by involving in 
the change process] 
 
I feel like they (the 
management) make the 
thing happen [when 
implementing a change].  
Because they really push 
[their idea of change on 
the employees].  You (the 
employee) can bring good 
ideas but if they (the 
management) have an 
idea [of change], they 
(will) push for their idea 
instead of going for other 
people’s idea that may 
even be better.  
E03 3.5  They’ll (the manager 
will) help it (the change) 
happen – [this is] because 
we (the employees) tend 
to be more reactive than 
proactive on [new] things 
[introduced on the floor] 
 
 
E04 5.25   If they (the management) 
think it (the change) is 
important enough and 
they [expect to] get 
resistance [from the 
employees], they’ll make 
it (the change) happen 
[through enforcement or 
regulation]. 
 
Note: Words in italics are researcher’s addition in an attempt to clarify the participants’ 
comments  
(Table 3.13 continued on the next page)
 
 
127 
 
 
Subject 
ID 
Subject 
Rating 
Implementation style 
Let it Happen Help it Happen Make it Happen 
E05 6  I would like to see in the 
[implementation 
approach in the] middle 
[of the scale].  That is 
[for me] the ideal case 
scenario. Instead of just 
giving it (the change) to 
us (the employees) and 
say “here, make it 
happen”. They (the 
manager) need to explain 
why this (the change)  is 
happening 
 
Usually when they (the 
manager) don’t want to 
help it (the change) 
happen, they [will] make 
it (the change) happen.  I 
would rather have a more 
gradual [approach in 
making the change 
happen]. 
E06 1.75 [My rating is] Between 
let it happen and help it 
happen. [The] SOP [of 
the change] is there [to be 
used by the employees] 
but was not fully enforced 
[by the management] . 
The employees [only] 
adopt the change because 
of [occurrence of safety] 
incidences. 
 
  
E07 6  The ideal [management 
style to me is] 3.5 in the 
middle [of the scale]. [the 
managers should] Focus 
more on education and 
winning the heart of the 
employees [in the change 
process]. 
[The current] 
Management [style is] 
make it (the change) 
happen. I give them (the 
managers) minus 1 [on 
the rating] because they 
take effort in calling other 
departments to share may 
be affected when they 
implement something. 
 
E08 7  Ideal [management’s] 
implementation [style to 
me is] is 4.  Between help 
it happen and make it 
happen. 
Management try to make 
it (the change) happen. 
However, the employees 
doesn't necessarily follow 
the regulation.  
Employees will take short 
cut if there is a chance to 
do so. 
 
Note: Words in italics are researcher’s addition in an attempt to clarify the participants’ 
comments  
(Table 3.13 continued from the previous page)
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Another look at the scale ratings show a couple of rating outliers.  These outliers 
are ratings from subjects M07 and E06.  The participant M07 rated her scale to be at one 
of the far ends of the scale which is the “make it happen” approach (rating of 7 on a 7 
point scale).  This is uniquely different from the ratings of other managers who rated in a 
range closer to the middle the scale, which is the “help it happen” approach (average 
rating of 3.6 on a 7 point scale).  Examination of her work context revealed that her job 
was different from the other managers interviewed in this phase of study.   Even though 
she was responsible for a safety and injury prevention program, similar to other manager 
participants, her role differed due to the number of employees involved in the 
implementation of change.  The participant M07 works in a large multinational company 
where there are thousands of employees around the world who might be affected by the 
change initiated and developed by M07.  This constraint limited the flexibility within the 
options in the ways that safety-related changes are rolled out in her company. 
Another participant with an outlier rating is E06.  His rating was 1.75 on the 7 
point scale, which is closer to the ‘let it happen’ approach, in contrast to the other 
employees’ rating that were between ‘help it happen’ and ‘make it happen’ (average 
rating of 5.5 on the 7 point scale).  The participant E06 works for a sub-contractor at a 
construction site where safety was regulated by multiple parties.  Each sub-contractor had 
its own safety department.  Since participant E06 had to work in shared areas with 
employees from other sub-contracting companies, there was an overlapping of safety 
responsibility.  The participant reported that this scenario resulted in confusion and 
uncertainty about the safety jurisdiction, leading to diffusion of responsibility among the 
sub-contractors’ safety managers.  This lead to minimal safety enforcement and it was 
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left to the employees themselves to self-regulate safety-related issues near those shared 
workspaces. 
If these two outliers are discounted, the difference in average ratings between the 
two groups of participants is more pronounced.  The managers’ average rating decreases 
and is very close to ‘help it happen’ approach while the employees’ average rating is 
closer to the ‘make it happen’ approach.  The change differences are summarized 
numerically and visually in Table 3.14 and Figure 3.15, respectively.   
 
Table 3.14:  Participants’ average ratings (adjusted to exclude two outlier data points) of 
the management implementation style in a table format 
 
 Original average rating 
(0 – 7 scale) 
Adjusted average rating 
(0 – 7 scale) 
Average rating for 
managers 
4.0 3.6 
Average rating for 
employees 
5 5.5 
Note: let it happen (0), help it happen (3.5), make it happen (7) 
 
 
 
Figure 3.15: Participants’ average ratings (original vs. adjusted to exclude two outlier 
data points) of the management implementation style in a figure format 
130 
 
3.7 Study limitations 
One of the limitations of the study is the small number of participants.  However, 
even though there were only seventeen participants interviewed in this study, a total of 
thirty-eight case studies were provided by the participants.  The participants and case 
studies came from a wide range of industries including manufacturing, healthcare, 
automotive, and oil & gas.  In addition, the managers and employees who were 
interviewed for this study drew upon 136 and 80 years of cumulative work experience, 
respectively, in the data they provided to the study.  The wide range of industries as well 
as years of cumulative experiences should allow for some degree of results 
generalization.  Moreover, the coding processes of the transcripts of participants towards 
the later part of the phase suggest that the data was reaching saturation.  According to 
Strauss & Corbin (1998), saturation is reached when “no new information seems to 
emerge from the coding activity”.    
Another limitation of this study is the possibility of bias due to the method of self-
report data used in this study.  The participants may take credit for being actively 
involved in successful implementation programs, which may consequently trigger some 
positive emotions.  Similarly, recalling unsuccessful case studies may evoke some 
undesirable feelings and sentiments.  These situations may lead to some degree of bias in 
the participants’ narrations and description of the case studies they provided in this study.  
One of the criteria to code the data involve having at least two case studies from different 
participants expressing the same point.  In addition, processing the data in this study 
involve some checking across the whole dataset for similar themes and patterns.  This 
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methodological approach of crosschecking activity may to some degree compensate for 
the effect of recall bias during the extraction data process.  
The next limitation is that the interviews were not all conducted the same way.  
Some were conducted in person, some via telephone and some via Skype.  The face to 
face interview allows the participants to share some details that otherwise may not be 
able to be shared remotely.  In several face to face sessions, participants gave the 
researcher a site tour, as well as physically showed the actual changes that were 
implemented.  Interviewing in participants on site at their work location could facilitate 
memory recall of case studies, possibly leading to better quality of data.  However, 
interviewing participants using a telephone / Skype allowed access to participants from 
different geographical locations, both within and outside of the United States.  This 
compromise may allow a better generalization of the results from the data since the case 
studies were not limited to industries or people operating within the state of Ohio.    
Lastly, due the nature of the descriptive design used, the study is limited with 
respect to conclusions that can be drawn from the findings.  The causal relationships 
between many of the identified factors and themes and adoption behavior cannot be 
established, since there were no specific variables controlled by the research.  However, 
this research activity does provide a descriptive set of information that paves a way for 
further exploration of the identified concepts and themes that may lead to adoption to 
workplace changes.  This work could be used as a spring board for formulating a survey 
study to gather additional empirical evidences to support the findings that were 
qualitatively gathered in this phase of study.   
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3.8 Conclusions  
The first phase of this study was intended to be an exploration stage, in 
conjunction with the development of the conceptual adoption models previously 
described in the literature review chapter (Chapter 2).   In this phase, the implementation 
strategies and approaches used in past intervention implementation projects were 
investigated.  Seventeen participants, nine managers and eight employees, from different 
industries were involved in this phase of the study.  Through a semi-structured interview 
method, each participant shared their first-hand experiences of being involved in the 
implementation process of workplace change initiatives.  
 All in all, thirty-eight case studies of past implementation initiatives were 
analyzed.  The managers’ strategies and approaches from past workplace change efforts 
were documented.  The subsequent analysis compiled their perspectives on how these 
strategies and approaches may influence employees’ acceptance toward safety-related 
changes introduced at work.  In addition, factors that influence decision-making as to 
whether or not to adopt the introduced workplace changes were also explored, from the 
perspectives of employees who have been directly affected by change implementation 
efforts.   
In total, thirty-eight specific factors that influence adoption were extracted from 
the data coding process of the case studies.  The two follow up analyses conducted on the 
data were timeline and thematic analyses.  The timeline analysis provided a summary of 
where different factors to adoption may take place in a singular time dimension.  The 
concrete and operationalized examples were mapped on the timeline to provide 
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information on a range of parameters to be considered throughout the implementation 
process.  In the thematic analysis, seven different themes to influence successful 
implementation were identified.  As opposed to the previous timeline that focused on 
specific and operationalized examples, this thematic analysis was centered on identifying 
and summarizing important themes to influence employees’ adoption to workplace 
changes.  The conceptual model developed from this analysis might provide a glimpse of 
fundamental principles needed to be considered before the start of implementation 
initiatives. 
Analysis of the case studies also resulted in compilation of forty lessons learned 
from past implementation initiatives.  Unlike the ‘factors to influence adoption’ analysis 
which was confined and limited to the implementation stage, the lessons learned can be 
extracted at any point during the entire change processes.  The two follow up analyses 
conducted on these ‘lessons learned’ data are ‘thematic-timeline’ and ‘employee-
management interactional’ analyses.  In thematic-timeline analysis, a conceptual 
framework was developed to summarize the participants’ collective viewpoint on major 
concepts that they learned to be important throughout their years of experience being 
directly involved in past workplace change efforts.  The ‘employee-management 
interactional’ analysis extended the leader-follower dynamic relationship framework by 
providing concrete examples of how the different components may be operationalized 
based on the ‘lessons learned’ data that were obtained, processed and analyzed in this 
phase of study.     
Guidance on intervention implementation and management processes has been 
lacking in the literatures, and should be addressed by research (Holden et al. 2008).  One 
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of the aims of this phase of study is to fill this research gap.  The systematic 
documentation of facilitators and barriers (in terms of identification of factors that 
influences adoption and from lessons learned from past intervention implementation 
efforts) with diverse subjects, locations, and interventions in this study provided valuable 
lessons that can benefit future intervention implementation efforts.  In addition to 
impacting the application of safety-related intervention implementation in practice, the 
findings of this study also raise questions about the underlying theoretical understanding 
of how the success of intervention efforts can be shaped during the implementation stage. 
The outcomes of this first phase of study set the groundwork for the next phase of study, 
which is to explore potential contemplative implementation strategies and approaches to 
be used when implementing safety-related changes at work.  These potential 
contemplative strategies to be used in the process of introducing the change were 
designed to make use of an end user’s (employee’s) slow sensemaking thinking system in 
order to facilitate the users’ decision making process and ultimately, contribute to the 
overall processes of adoption to sound safety-related changes. 
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Chapter 4: Phase 2 – A study of ‘slow thinking’ approaches to 
introducing a workplace safety-related change  
 
 
4.1 Introduction 
The second phase of the research was designed to further investigate two specific 
milestones identified within the “implementation” stage of the safety-related workplace 
change process.  These two specific milestones, “formal implementation” and “training” 
were specifically targeted to further explore the initial theoretical groundwork about 
information processing mechanisms involved during the early part of the implementation 
initiative.  Literature review and conceptual frameworks of theoretical understanding that 
are relevant to the specific topics of reflection, contemplation, and information 
processing were discussed in Chapter 2.  In addition, the “perception to the change being 
introduced” and “elements of reflection, understanding, and internalization” were 
identified as important themes to influence adoption, as discussed in Chapter 3.  The next 
step should then be focusing on how to translate the understandings from Chapter 2 and 
findings from Chapter 3 to practical knowledge.  Thus, the second phase of study focused 
on exploration of potential pathways to facilitate reflection, contemplation, and 
information processing, related to safety-related changes being introduced in the 
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workplace settings.  Exploration of these specific topic areas may lead to insights and 
understandings of practical steps to be taken during the introduction-training stage.  
This second phase of study is an exploratory experimental research study in a 
controlled setting.  A repeated measures design was employed to explore the effect of 
three alternative introduction-training approaches to participant’s intention and attitude to 
use the introduced change.  Small groups of two to five participants were introduced to a 
workplace intervention using three introduction-training approaches.  Participants were 
asked to compare the relative advantages and disadvantages of each approach and how 
the approach may influence the dependent outcome (“intention to adopt”) among 
themselves.  In addition, the participants were also asked to project how the approaches 
may influence their colleagues or other employees who might be involved in a workplace 
change process.  The outputs of this phase include suggestions for improvements of the 
approaches as well as a design of an ‘ideal’ introduction-training approach from each 
group of participants, based on their perspectives.  
The HoverMatt Air Transfer System by HoverTech International was chosen as 
the change to be introduced and ‘implemented’ in this phase of study.  The HoverMatt 
device, as shown in Figure 4.1, is an inflatable air mattress that is designed to assist the 
lateral patient transfer task by reducing surface friction during the transfer.  During 
inflation of the device, air inside flows out through the small holes on the underside of 
the device, creating an air gap that supports the weight of the patient and functions as a 
‘lubricant’ to reduce friction between the patient and the transfer surface (Barry, 2006).  
However, initial perceived drawbacks (from a user’s fast-thinking system) such as having 
to set-up the device underneath the patient as well as additional time required to inflate 
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the device might be barriers that lead to non-adoption.  As such, the Hovermatt matches 
the criteria for the types of interventions that are within the scope of this research.   .  
These criteria, which were previously listed in Chapter 1 are:  
1) The safety-related change is a simple product (tool or piece of equipment) or 
simple Standard Operation Procedure (SOP),  
2) The safety-related change could be adopted by one person, without requiring 
approval or cooperation from a co-worker,  
3) The safety-related change is introduced as a voluntary change – employees 
could choose to adopt the change or not, and  
4) The safety-related change has some obvious safety-related benefits, but also a 
few drawbacks to it (such as requiring slightly more time to use) 
 The three introduction-training approaches evaluated in this part of the study 
were hypothesized to encourage the users to use their slow thinking system in order to 
deliberately understand, connect, and reflect on the intervention in context before 
forming an intention whether or not to use the intervention.  
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Figure 4.1:  HoverMatt system used in the study (http://www.hovermatt.com, 2015) 
 
Participants in this study included students in clinical training programs in Ohio 
State University’s School of Health and Rehabilitation Sciences and hospital patient 
transporters from two healthcare facilities in Central Ohio.  These populations were 
selected because they have firsthand experiences performing patient lateral transfer tasks 
in clinical settings.  Their firsthand experiences with actual transfers were deemed 
important in order for the introduced “intervention” used in this phase of the study to be 
meaningful to the participants.  During their participation in the study, participants were 
asked to simulate a lateral patient transfer task as they normally performed it in clinical 
settings.  Afterwards, the participants were introduced to the HoverMatt system (as the 
safety-related change to be ‘implemented’) using the three different introduction-training 
approaches that are being explored in this study.  Each of these three approaches 
represents an archetype of an introduction-training method. 
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4.2 Theoretical Constructs 
Pre-contemplation and contemplation stages of adoption, which usually occur in 
the early stages of implementation efforts, are an understudied area within adoption 
research.  As discussed in Chapter 2, investigation of different stages of contemplation 
and sensemaking processes provides insights on the pathways that influence an 
individual’s perception and consequently attitudes and behaviors towards the change 
being introduced in the implementation process.  Well-designed activities focusing on 
facilitation of learning experiences are likely to help the end users to develop positive 
perceptions throughout the sensemaking cycle, ultimately leading to a better chance of 
adoption.  Thus, consideration of how the learning process works should be taken into 
account in the development of these activities. 
Kolb et. al (1995) proposed a conceptual learning model consisting of four 
learning modes.  These learning modes are: 1) concrete experience, 2) reflective 
observation, 3) abstract conceptualization, and 4) active experimentation.  This 
theoretical underpinning paves the way to the development of the Kolb Learning Style 
Inventory (LSI).  In essence, the LSI is an instrument that measures the respondent’s 
relative weight on these four learning modes in order to identify the respondent’s specific 
learning tendency.  The respondent’s learning style would then be determined by 
combining the relative scores of these four learning modes.  “Accommodator” is a 
learning style indicating that the respondent learns best through concrete experience and 
active experimentation.  “Diverger” describes those individuals who puts more emphasis 
on concrete experience and reflective observation during the learning process.  Those 
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who rely primarily on abstract conceptualization and active experimentation as their 
preferred learning process are categorized as “Convergers” while “Assimilators” focus 
their learning progression on abstract conceptualization and reflective observation 
methods.   These learning styles as well as their corresponding learning modes are 
summarized in Figure 4.2.   
It was hypothesized that the inclusion of learning activities that consider the 
different learning modes may facilitate a more effective learning process.  For example, 
“Accommodator” who learns best through concrete experience and active 
experimentation might benefit more from hands-on physical interactional activities.  On 
the other side, “Diverger” who relies on concrete experience and reflective observation 
may be more comfortable learning through passive watching of specific scenario 
simulations compared to other learning methods.  This concept of using specific activities 
to support specific learning styles when being introduced to a new safety-related change 
was explored in this phase of study.   
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Figure 4.2:  Kolb’s learning styles (quadrants) as well as their corresponding learning 
modes (directional axes) (adapted from Kolb et al. 1995) 
 
Another concept involving the use of specific activities to assist end users to 
access inner thoughts through pre-contemplation and contemplation processes is the 
generative process concept.   Sanders & Stappers (2012) categorized thoughts and ideas 
into four levels: explicit, observable, tacit, and latent.  According to the authors, explicit 
thoughts and ideas are clear and relatively easy to be communicated.  Observable 
thoughts and ideas may not be as clear, but can be obtained through careful examination 
of “how things happen or how people behave”.  Tacit thoughts and ideas can be attributed 
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to things that people know but are unable to verbally express to others.  Lastly, latent 
thoughts and ideas are defined as knowable information in the future that hasn’t been 
experienced but will be formed based on one’s past experiences.  These four levels of 
thoughts and ideas are summarized in Figure 4.3. 
 
 
Figure 4.3:  Four levels of an individual’s thoughts and ideas (Sanders & Stappers, 2012) 
 
According to Sanders & Stappers (2012), the explicit and observable thoughts and 
ideas are easier to access compared to tacit/latent thoughts and ideas.  Extra efforts are 
needed in order to benefit from the tacit/latent thoughts and ideas, and generative 
processes could provide the means to access these thoughts and ideas.  The authors 
proposed a participant-centered generative method called MakeToolsTM that is centered 
on facilitating the expression of inner cognitive and emotional processes.  The 
MakeToolsTM method was reported to be effective in drawing out the unspoken feelings 
and ideas of potential end-users (Sanders, 1999, 2002).  This concept of extraction and 
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processing of deeper level thoughts and feelings is theorized to be consistent with the use 
of the “slow thinking system” described by Kahneman (2011) in Chapter 2. 
According to Sanders (2002), there are several categorizations of toolkits that can 
be used in the MakeToolsTM method.  For example, “emotional toolkits” invite 
participants to use physical artifacts or props in order to show or tell their story of 
dreams.  On the other hand, “cognitive toolkits” invite participants themselves to create 
artifacts.  Using the toolkits, participants freely generate artifacts that might include 
maps, mappings, diagrams, flowcharts, and cognitive models.   According to the author, 
the utilization of the toolkits to facilitate thought processes may potentially “reveal the 
intuitive relationships between system components” and as a result, new connections and 
insights may emerge and be discovered through this activity (Sanders, 2002). 
The literature review on the application of the MakeToolsTM approach reveals that 
the method is mostly utilized by researchers and designers during the “fuzzy front end” 
phase which occurs in early stages of the design process.  The fuzzy front end refers to 
the chaotic and confused nature of the early stages, as shown in Figure 4.4.  Early on, the 
road to move forward may not be as clear due to many divergent pathways to explore.  
The ability to access unspoken ideas and thoughts through utilization of MakeToolsTM 
method may provide an individual a direction to progress through this initial 
developmental stage. 
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Figure 4.4: The fuzzy front end of the product development process encompasses the 
early stages of idea generation and concept development (Sanders, 2008).  The fuzzy 
front end is characterized by the chaotic and confused nature of the design process 
 
Botero & Hyysalo (2013) extended this model by arguing that co-design 
engagement can be extended even after the research & development (R&D) and market 
launch.  Generative process to access inner thoughts and ideas may well be used in any 
process stage that has a fuzzy front end phase.  Thus, it was hypothesized that the 
MakeToolsTM method could also be used in the intervention implementation stage, after 
the completion of the development stage, as shown in Figure 4.5.  The implementation 
stage can be thought of as having a fuzzy front end phase where confusion and chaos can 
occur in the initial part of the stage.  Similar to its use in the development stage, the use 
of the MakeToolsTM technique to facilitate the process of accessing thoughts and ideas in 
the implementation stage might help in determining the direction of the implementation 
pathway.  Accessing inner thoughts and ideas of end users at the beginning of this stage 
may provide useful insights on steps to be taken for successful implementation. 
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Figure 4.5:  A conceptual model summarizing the traditional MakeToolsTM application used in the 
development stage vs. the new proposed application of the MakeToolsTM method to be used in the 
implementation stage. 
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Further exploration of concepts previously discussed in this chapter as well as 
Chapter 2 leads to the identification of three introduction-training archetypes.  The 
concepts that were synthesized to develop these three archetypes came primarily from 
Kolb’s learning modes, the MakeToolsTM method, sensemaking process, and fast-slow 
thinking systems.  Kolb’s learning modes and the MakeToolsTM’ generative method were 
described in this chapter while the concepts of sensemaking and fast-slow thinking 
systems were discussed in Chapter 2.  Theoretically, the three introduction-training 
approach archetypes all provide some activities that would slow down employees’ 
thinking process.  In addition, the activities in the three archetypes are expected to assist 
employees’ sensemaking process, which would lead to better contemplation quality and 
ultimately increase the likelihood of acceptance of the safety-related change introduced to 
them.  The three introduction-training approach archetypes that will be the focus in this 
phase of the study are: 1) Scratch-pad approach, 2) Individual evidence-based approach, 
and 3) Scenarios problem solving approach.  The next subsections will be dedicated to 
describing these three introduction-training archetypes in more detail. 
 
Introduction-training approach A:  Scratch-pad approach 
Cognitive mapping is one of the generative participatory design tools that have 
been previously used to facilitate the expression of users’ needs.  Sanders (1999, 2002) 
reported that this method is effective in assisting researchers to access the subject’s 
unspoken feelings and ideas through producing physical artifacts instead of the traditional 
interview or focus group methods.  This method is seen to be a highly contemplative 
method and is hypothesized to encourage users to use their slow-thinking system.  The 
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scratch pad approach used in the current study was developed through application of this 
cognitive mapping method.  Instead of using the method in the product development 
stage, as it has been traditionally used, in the current study this method is being applied in 
the early implementation stage of the change process.   This is because it was thought that 
there is some degree of similarity with the early stages of the product development 
process, where accessing the unspoken feelings and ideas of the targeted end users of a 
safety-related change at work may provide a pathway out of the “fuzzy front end phase” 
of the implementation stage.   Cognitive mapping activities that facilitate this process 
could help participants to explore their implicit thoughts, thereby giving them an 
opportunity to better evaluate the new method (i.e. the safety-related change) that was 
being introduced in the implementation stage. 
In the scratch pad approach used in the study, the participants were asked to write, 
doodle, or sketch down on a scratch-pad worksheet their concerns, feelings and thoughts 
about their experiences using the current patient transfer task method and the new 
method, the HoverMatt system.   The participants were asked to complete their scratch-
pad worksheet right after the simulation of each work method.  Through reviewing and 
self-examining their own scratch-pad worksheet, the participants would be able to make 
comparisons between the two simulated work-methods.  A moderated discussion 
centered on comparing the participants’ two scratch pad entries was then conducted to 
facilitate the exchange of perspectives between the participants.  The process of creating 
the scratch pads may have given the participants an opportunity to slow-down their 
thinking process, thereby giving them some time for deeper thinking about how the new 
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work-method could affect them.  Table 4.1 summarizes the order and activities in the 
scratch-pad approach. 
 
Table 4.1: Order and activities in the scratch-pad approach 
# Activity 
1 Participants’ demonstration of how patient transfer task is normally performed  
2 Scratch-pad activity 1 – write about the current method of performing the task 
3 Formal introduction to the HoverMatt:  video, live demonstration, Q&A 
4 Participants’ practice session with the HoverMatt 
5 Scratch-pad activity 2 – write about the new method of performing the task 
6 Comparison of scratch pad 1 and 2 entries 
7 Open discussion to compare between normal and new methods 
 
 
The participants started the session by demonstrating how the current lateral 
transfer task is performed in the hospital.  Right after the demonstration activity, the 
participants were given a “scratch-pad” worksheet to work with, as shown in Figure 4.6.  
The specific worksheet given to the participants is shown in Figure 4.7.  The horizontal 
centerline in the middle of the scratch-pad worksheet represents a specific timeline focus 
in this activity.   Participants were asked to jot down “positive” and “negative” thoughts 
and feelings above and below the centerline, respectively.  The degree of “positive” and 
“negative” increased with the increase in distance from the center-line. Some paper 
cutouts of keywords and pictures were given to evoke or trigger both the positive and 
negative thoughts and feelings when simulating the normal transfer method.  The 
participants were told that they could use as many keywords or pictures as they chose, but 
they could also choose not to use them at all.  In cases where the participants wanted to 
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use these prompt aides, they could write down the keywords and/or tape the pictures on 
their scratch-pad.  The keywords and pictures given to the participants can be found in 
Appendix C.  The participants were given seven minutes to complete this activity. 
 
 
Figure 4.6:  Participants completing their scratch pad worksheet.  The two iPods were 
being used to audio-record the session. 
 
After completing their scratch pad worksheet on the normal transfer method, the 
HoverMatt system was formally introduced to the participants through a video and live 
demonstration.  Participants were given an opportunity to ask questions or raise their 
concerns after the demonstration.  Next, they were given the opportunity to have a first-
hand practice using the HoverMatt device.  After practice, the participants were asked to 
review their own created scratch pad.   They were then asked to write, doodle, or sketch 
down their concerns while performing the transfer using the HoverMatt system on the 
same scratch pad worksheet they created earlier.  In order to differentiate their responses 
between the two methods, the participants were asked to use a pen with different color. 
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Next, the participants were asked to self-analyze the differences between the two 
methods on their scratch pad worksheet.  After being given a few minutes to do this 
comparison activity, the participants were asked to share with the group the similarities 
and differences between the two methods documented on their scratch pad.  This activity 
was intended to be an open discussion about the two methods, so other participants were 
encouraged to comment and give feedback as their colleagues were presenting the 
content of their scratch pad. 
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Figure 4.7: The worksheet used by the participants to document their thought process in the scratch pad approach 
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Introduction-training approach B:  Individual, evidence-based approach 
The evidence-based approach proposes the concept of using activity that makes 
use of users’ own data to elicit responses from the users themselves.  In this case, the data 
directly show the effect that the current and new methods of performing the transfer task 
have on the particular end user. According to Weick (1995), sensemaking begins with a 
sensemaker, and the first property of sensemaking is that the sensemaker is grounded in 
an identity construction.  The author reported that a sensemaker will be able to extract 
more meaning from what is happening around him/her if it is something relevant to the 
identity of the sensemaker.  Thus an introduction-training activity during which potential 
users are shown their data, collected while using the new method, could assist those 
potential users in making a deeper connection between themselves and the demonstrated 
data (in other words, the evidence that the new method is better than the current method 
for them).  The use of concrete data to encourage slow thinking may also be related to 
one of the Kolb’s learning styles.  The “assimilator” who learns best through abstract 
conceptualization and reflective observation methods may be able to benefit from an 
activity that makes use of data in order conceptualize the differences between the old and 
new methods. 
In the evidence-based approach used in the current study, the participants were 
shown the patterns of their own muscle activity though use of electromyography (EMG), 
in order to assist them in comparing their muscles activity when using the current method 
and when using the new transfer method (the HoverMatt system).  In addition, the 
participants were also shown pictures of their own postures when they were performing 
transfers using both methods.  It should be mentioned that showing the muscle activity 
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and postural data are only two ways of showing data to people during a training session.  
This personal data, evidence-based approach is not limited to muscle activity or pictures 
of postures; it can be any kind of relevant data.  For example, it could be a time study to 
compare the speed between the methods, the count of error rates, the output productivity, 
or any relevant data related to the task.  In short, this evidence-based approach provides 
an opportunity for the participants to use their own data to inform themselves about the 
advantages and disadvantages of the new work method compared to the old method.  
Showing the muscle activity data and postural recordings of the participants to 
themselves is expected to facilitate the process of making connections that may lead to 
deeper contemplation on how this new work method will affect them.  Table 4.2 
summarizes the order and activities in the evidence-based approach used in this study. 
 
Table 4.2: Order and activities in the evidence based approach 
# Activity 
1 EMG electrodes preparation and set-up 
2 Participants’ demonstration of how patient transfer task is normally performed  
(note: pictures documenting postural behavior were taken + EMG data collected) 
3 Formal introduction to the HoverMatt:  video, live demonstration, Q&A 
4 Participants’ practice session with the HoverMatt 
(note: pictures documenting postural behavior were taken+ EMG data collected) 
5 Review and comparison of EMG data 
6 Review and comparison of postural data 
7 Open discussion to compare between normal and new methods 
 
The session started by giving participants a quick introduction to 
electromyography and the EMG system.  It was explained to the participants that the 
electrodes act like a microphone to detect and record electrical activity produced by their 
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skeletal muscles.  Four surface EMG electrodes were taped over several arm and shoulder 
muscles (biceps, triceps, anterior and posterior deltoids) of one of the participants.  The 
participants were then asked to demonstrate how the lateral transfer task is currently 
performed in the clinical settings.  The muscle activity data were recorded while the 
subjects were performing this task.  In addition, a member of the research team would 
also take pictures of participants’ postures throughout the transfer process.  
Next, the HoverMatt system was formally introduced to the participants through a 
video and live demonstration.  Participants were given an opportunity to ask questions or 
raise concerns after the demonstration session.  The participants were then given the 
opportunity to practice using the HoverMatt device.  Similar to when they performed the 
current transfer method, the muscles activity data were recorded while the subjects 
performing the task using the new method.  A member of the research team would also 
take pictures of participants’ postures throughout the transfer process. 
The signals representing muscle activity of the new and current transfer methods 
were then displayed for comparison, as shown in Figure 4.8.  The participants were given 
a brief explanation that the higher signal represented higher muscle activity or effort, and 
would lead to faster body fatigue.  They were told that tasks that require repetitive high 
muscle activity are more likely to lead to injury.  Participants were then invited to share 
their thoughts on the causes of the differences in the muscle activity data between the two 
methods. They were reminded that the data came from them and the activities that they 
performed just a few moments ago.    
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Figure 4.8: Muscle activity captured and later analyzed by the participants.  The blue 
circle indicates the location of the electrodes on the study participant wearing green.  The 
first column of muscle activity data was collected while using the current transfer method 
and the second column of data was collected while using the new transfer method. 
 
The two methods were then compared through analysis of participants’ postural 
data.  Participants were asked to share their observation of any obvious differences in 
terms of postures they adopted when performing the lateral transfer between the two 
methods, as demonstrated in Figure 4.9.  They were also asked to describe contributing 
factors that may lead to differences in their postures when performing the transfer tasks.  
Lastly, the participants were asked to project advantages and disadvantages of using the 
new method based on the data shown to them.  
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Figure 4.9: Postural images of patient transfer using normal method (left) vs using 
HoverMatt (right) captured and later analyzed by the participants. 
 
 
Introduction-training approach C:  Scenarios problem solving approach 
The scenario-based approach proposes the use and value of training activities that 
are centered on the simulation of tasks in scenarios and environments that very closely 
resemble the actual workplace context.  In addition, this approach also offers participants 
the opportunity to experience the change from multiple perspectives through role playing 
activity.  The concept used in this approach was partly developed based upon Weick’s 
third sensemaking property, which states that users makes sense through reenactment of 
activities (1995).  According to Weick (1995), people receive stimuli when they are 
engaging in an action.  The thought process involved when organizing these stimuli 
would result in the creation of meanings.  Creating meanings from multiple perspectives 
is expected to support users in using their slow thinking system.  In addition to the 
sensemaking concept, this scenario-based approach was also partly derived from the 
MakeToolsTM method.  Sanders & Stappers (2012) claimed that sometimes people are 
unable to verbally express their thoughts and ideas in traditional interview or focus group 
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sessions.  Thus, generative activities that invite participants to use physical artifacts or 
props in order to show or present their stories are thought to have potential in accessing 
and communicating those inner thoughts and ideas that were previously difficult to 
express.    
In the scenario-based approach used in the current study, the session began with 
participants choosing a specific patient condition to specifically focus on as a scenario to 
enact.  They were asked to immerse themselves in the roles of staff and a patient with the 
specific condition that they choose. They were then asked to share projected thoughts, 
feelings and concerns that they may potentially have during the transfer using the normal 
method in this specific scenario, both from the perspective of patient and a staff member 
performing the transfer.  All participants were asked to simulate the transfer processes as 
realistically as they could in their respective roles. Where applicable, props were used as 
aides to create the scenario or environment that closely resembled actual workplace 
conditions.   The participants were also asked to share their thought process after the task 
simulations. This activity was intended to capture new insights or thought processes that 
participants may have failed to mention before the simulation activity.  The main concept 
of this scenario-based approach was to give participants the opportunity to draw contrasts 
between the two transfer methods through realistic simulations experiences.  In addition, 
asking them to do role-playing activities would give them an opportunity to compare 
between the two work methods from multiple perspectives.  Table 4.3 summarizes the 
order and activities in the scenario-based approach. 
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Table 4.3: Order and activities in the scenario-based approach 
# Activity 
1 Selection of specific scenario to simulate 
2 Participants sharing projected thoughts, feelings and concerns that they may have 
during the transfer using the normal method, both from the perspective of patient 
and the tech. 
3 Participants’ demonstration of how patient transfer task is normally performed  
4 Participants sharing their thought process after simulation of the normal method 
5 Formal introduction to the HoverMatt:  video, live demonstration, Q&A 
6 Participants sharing projected thoughts, feelings and concerns that they may have 
during the transfer using the new method, both from the perspective of patient 
and the tech. 
7 Participants’ practice session with the HoverMatt 
8 Participants sharing their thought process after simulation of the new method 
9 Open discussion to compare between normal and new methods 
 
In the scenario-based approach used in the current study, the participants were 
first given a list of specific patient conditions that they could encounter in a hospital 
setting. As a group, they were given an opportunity to choose from the list one specific 
patient condition to focus throughout the scenario-based introduction-training program.  
The six scenario options that were given to the participants were:  
1. Patient with several intravenous lines  
2. Patient in pain (broken right hip) 
3. Patient with dementia / confused / disoriented patient 
4. Patient with fragile skin 
5. Patient with arthritic  joints  
6. Patient sedated – cannot assist with the lateral transfer  
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Once the group decided on a scenario, they were given a few moments to 
immerse themselves in the roles of staff members and a patient with the specific 
condition that was chosen.  A discussion about the concerns, advantages, and 
disadvantages of performing the task using the current method in the specific chosen 
scenario was then initiated.  The participants were asked to share their thoughts both from 
the perspective of the patient and the staff members who would perform the transfer.  
Next, the participants were asked to demonstrate how the patient transfer task is normally 
done with the specific patient condition that they picked earlier.  One of the participants 
was asked to play the role of the patient with the specific condition during this simulation 
process.  Where applicable, props were used as aides to create a scenario or environment 
that closely resembles a hospital setting, as shown in Figure 4.10.   All participants were 
asked to simulate the transfer process as realistically as they could in their respective 
roles. After performing the transfer using the normal method, the participants were again 
asked to share their thoughts, feelings, and concerns about the transfers that they just did, 
both from the perspective of patient and the staff performing the transfers.   This activity 
gave them an opportunity to share new insights and thoughts (if any) that they did not 
project or mention during the discussion prior to the actual transfer. 
Next, the HoverMatt system was formally introduced through a video and live 
demonstration.  After being given an opportunity to ask questions or raise concerns, the 
participants were asked to immerse themselves into the previously chosen specific 
scenario, and project their thoughts of the transfer using the new method both from the 
perspective of patient and a staff member performing the transfer.  After sharing their 
projections, the participants were given the opportunity to practice transfers using the 
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HoverMatt device.  Similar to previous activity, they were asked to share their thought 
process, as well as new insights and thoughts (if any) that they did not project or mention 
during the discussion prior to the actual transfer.  An open discussion to contrast between 
the two methods was conducted among the participants before the session ended. 
 
Figure 4.10: Research participants simulating patient transfer with multiple IV lines 
attached to the ‘patient’ in the scenario-based approach.  The IV pole and lines attached 
to the ‘patient’ are surrounded by the blue rectangle 
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4.3 Objectives 
The first phase of this study (Chapter 3) methodically investigated how past 
safety-related workplace changes were implemented, especially in the early stages of the 
implementation effort.  In extension of the first phase of study, the second phase 
systematically investigated and compared three potential alternative introduction-training 
approaches to be used by management to introduce and train employees on the change to 
be implemented in a workplace.  This second phase had two main objectives: 
1. To compare the effects of three different introduction-training approaches to 
influence the attitude and intention to adopt the introduced intervention among the 
participants 
2. To explore the participants’ ideas of an ideal introduction-training program to 
influence the intention to adopt the introduced intervention  
 
4.4 Subjects 
Clinical students from Radiologic Sciences, Respiratory Therapy, and Physical 
Therapy programs were primarily recruited for this phase of study.  Their clinical training 
in health care facilities allows them to have some exposures to seeing or performing 
lateral transfer tasks in clinical settings.  Their familiarity with academic and 
experimental research also made them a suitable study population since they are more 
likely to be able to wear both hats as a staff member and a research participant.  In 
addition to clinical students, actual patient transporters currently working in two 
healthcare facilities in Central Ohio were also recruited to be participants in this study.  
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The patient transporters are involved in performing lateral transfers at part of their daily 
tasks. It was rationalized that including a more diverse subject population with clinical 
experiences would enhance the face validity of this study.   
 The participants were screened to ensure that they had first-hand experience in 
terms of observing and/or performing patient lateral transfer tasks in clinical settings. 
Participants had to be free of any history of musculoskeletal disorders or prior injury that 
affects the way they perform patient transfer tasks (such as a torn rotator cuff).  Other 
exclusion criteria included any injury within the past 12 months that caused them to 
restrict any work or non-work activity or if they were currently experiencing pain or other 
symptoms, or were pregnant. The participants had to be between 18 and 65 years of age, 
in order to represent the working population. 
Twenty-four participants were initially recruited, with a goal of having a group of 
participants that were diverse in age, gender, and anthropometry.  The participants 
included 16 clinical students, 7 patient transporters, and 1 operating room assistant.  The 
clinical students came from various educational programs including sonography, 
radiology, respiratory therapy, and physical therapy.  The location of their clinical 
training varied from one another. Of the 16 clinical students, 6 students reported that they 
had additional experiences with performing lateral transfer tasks or observing them 
through their part-time jobs as clinical aides.  As such, the amount of lateral transfer 
experience within the group of twenty-four was diverse.  Seventeen participants had prior 
experience with the HoverMatt device.  Table 4.4 shows a tabulation of the participants 
in this phase of the study.  
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                   Table 4.4: Demographic of participants in phase 2 of the study 
# Subject 
ID 
Occupation / 
program 
Group Location of clinical 
experience 
Length of 
clinical 
experience 
Additional 
clinical 
experience 
1 S102 Clinical student – 
sonography 
program 
Group 1 2 hospitals  8 months  
2 S150 Clinical student – 
sonography 
program 
Group 1 2 hospitals 8 months  
3 S152 Clinical student – 
sonography 
program 
Group 1 2 hospitals 8 months  
4 S253 Clinical student – 
radiology 
program 
Group 2 1 hospital 9 months hospital aide 
5 S296 Clinical student – 
radiology 
program 
Group 2 3 hospitals 9 months safety 
technologist  
6 S456 Transporter Group 4 1 hospital 18 years  
7 S292 Transporter Group 4 1 hospital 20 years  
8 S256 Transporter Group 4 1 hospital 6 years  
9 S367 Transporter Group 4 1 hospital 9 years  
10 S214 Transporter Group 4 1 hospital 8 years  
11 S190 Clinical student – 
Physical 
Therapist 
program + 
Rehabilitation 
Aide 
Group 5 1 hospital 32 weeks [8 
months] 
Rehabilitation 
aide  
12 S387 Clinical student – 
Physical 
Therapist 
program 
Group 5 2 hospitals 32 weeks [8 
months] 
 
13 S289 Clinical student – 
Physical 
Therapist 
program  
Group 5 3 hospitals 32 weeks [8 
months] 
 
14 S285 Transporter Group 5 1 hospital 5 years  
15 S167 Transporter Group 6 1 hospital 3 years  
16 S272 Clinical student – 
Physical 
Therapist 
program  
Group 6 2 hospitals 6 weeks 
VA, 3 years 
OSU  
 
 
 
 
17 S315 Clinical student – 
Physical 
Therapist 
program  
Group 6 1 hospital and 1 
nursing home 
16 weeks (4 
months) 
 
18 S432 Operating room 
assistant  
Group 6 1 hospital 3 years  
(Table 4.4 continued on the next page)
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# Subject 
ID 
Occupation / 
program 
Group Location of clinical 
experience 
Length of 
clinical 
experience 
Additional 
clinical 
experience 
19 S113 Clinical student – 
Physical 
Therapist 
program 
Group 7 1 hospital 3 years Hospital Aide 
20 S391 Clinical student – 
Physical 
Therapist 
program  
Group 7 2 hospitals 6 months Outpatient Aide   
21 S381 Clinical student – 
Physical 
Therapist 
program + Patient 
aide 
Group 7 1 hospital and 1 
nursing home 
2 years  
22 S 449 Clinical student – 
Physical 
Therapist 
program + Patient 
aide 
Group 7 1 hospital and 1 
nursing home 
32 weeks [8 
months] + 
aide 
rehabilitation 
aide 
Note:  Data from S225 and S490 (Group 3) were excluded from this study due to issues with their 
dataset 
(Table 4.4 continued from the previous page)
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4.5 Methodology 
Each participant was scheduled into a focus group session consisting of two to 
five participants. The reason behind this set-up is to simulate a setting where a safety-
related change is being introduced to a small group of workers. Each subject was invited 
to four different sessions of data collection; the first three sessions each lasted around 50 
minutes, while the last session lasted about 60 minutes.  Each of the first three sessions 
was dedicated to one of the investigated introduction-training approaches.   In the last 
session, each group of subjects was given an opportunity to collectively create their 
version of an ‘ideal’ introduction-training program.  
Phase 2 of the study used surveys, worksheets, and group discussion as methods 
to collect data.  At the beginning of the first session, the subjects were asked to review 
the consent form, and ask the researchers if they have any questions or concerns about the 
study.  The consent form used in this phase of study can be found in Appendix D.  After a 
short introduction about the study, the subjects were asked to complete a baseline survey.  
This baseline survey contained a short list of demographic questions and a questionnaire 
inquiring about the participant’s previous experience with air-assisted types of patient 
handling equipment.  The rationale for this baseline survey was to provide some 
measures for possible identification of confounding and influential factors that might bias 
the participants’ responses in the session.  This baseline form can be found in Appendix 
E. 
The first three sessions started with subjects demonstrating how they typically 
perform lateral patient transfer tasks.  Then, one of the three introduction-training 
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approaches was used to introduce the HoverMatt to the subjects.  The detailed 
descriptions of each of the introduction-training approaches were provided in section 4.2.  
At the beginning of each introduction-training session, the participants were given a 
reminder to imagine that they were being introduced to the HoverMatt system for the first 
time.  Since the primary focus of the study was the introduction-training approaches, the 
participants were also asked to focus their attention primarily on the approaches by which 
the HoverMatt was being introduced to them, instead of just focusing on the HoverMatt 
device itself.  These reminders were repeatedly given to the participants throughout the 
whole process. 
At the end of the session, each subject was asked to individually complete a 
worksheet to assess the particular introduction-training approach introduced to them 
earlier (Figure 4.11).  This worksheet consisted of several open ended questions about 
components of the approach that they liked or disliked the most.  The worksheet also 
asked for possible improvements to the approach (if any) and overall comments about the 
approach introduced in that session.  In addition, each subject was also given a survey to 
measure attitude and intention to use the new transfer method.  The theoretical bases for 
these measures were adopted from the well-recognized models:  Technology Acceptance 
Model (TAM) and Theory of Planned Behavior (TPB) (Fishbein & Ajzen, 1975, Davis, 
1989).  The instrument items used in the survey were modified from another adoption 
study by Johnson (2010).  The worksheet and survey used in this study can be found in 
Appendix F and G, respectively. 
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Figure 4.11:  Participants completing individual worksheet and survey at the end of one 
of the three introduction-approach sessions 
 
After the subjects completed the individual worksheet and survey assessments, a 
group discussion was conducted to get an overall collective view of the introduction-
training approach from the participants.  Unlike the previous open discussion (within the 
session) where the participants were comparing between the two work methods, the focus 
of this activity was to discuss the participants’ assessment of the introduction-training 
approach that they just experienced.  The discussion was conducted after the individual 
assessment activities in order to minimize group bias that may otherwise influence an 
individual’s personal assessment of the introduction-training approach. 
The first three sessions shared the same format structure as described above.  The 
only difference in the first three sessions was that a different introduction-training 
approach was used to introduce the HoverMatt to the participants.  The main research 
components, including the survey, worksheet, and open discussion remained the same for 
the purpose of comparison between the three approaches.  It should be noted that the 
order of the sessions was counter-balanced among the participants’ groups to reduce 
order bias.  Before coming to the last session, subjects were asked to complete a learning 
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inventory worksheet (Appendix H).   The learning inventory was a validated instrument 
developed by Kolb et al. (1995) to identify respondent’s learning method tendency. 
The format for the last session differed from the first three sessions.  The last 
session began with the research team returning participants’ survey assessment 
worksheets for the three introduction-training approaches introduced in the previous three 
sessions.  The participants were then asked to individually refer to their previous survey 
assessments, and make comparisons of their ratings between the three approaches.  Since 
they now had experienced all three approaches and were able to make relative 
comparisons between the three approaches, the participants were allowed to make 
changes (if any) in their survey assessment ratings.   In order to differentiate their 
responses, the participants were asked to use a pen with a different color of ink when 
making modifications to their initial ratings. 
 After reviewing their survey assessments on all three approaches, the participants 
were given a worksheet consisting of two main sections.  This worksheet can be found in 
Appendix I.  In the first section, participants were asked to indicate which of the three 
introduction-training approaches was overall the most persuasive to them.  They were 
also instructed to write the reasons for their opinion.  In the second section of the 
worksheet, the participants were asked to compare and numerically rank their preference 
between the three introduction-training approaches based on five characteristics in an 
introduction-training program: 
1. Easy to follow structure / organization  
2. Potential practicality in a real work setting 
3. Good level of engagement with participants 
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4. Encourages deep contemplation 
5. Addresses potential issues and concerns 
 
In the next activity, the participants worked collaboratively as a group to design 
what they thought to be the most effective introduction-training program for 
implementation of the HoverMatt in a workplace.  A large sheet of paper (3feet by 2 feet) 
with a timeline was given to each group for the purpose of documenting their collective 
design of an ‘ideal’ introduction-training program.  Cutouts of words and pictures (as 
shown in Appendix J) were also provided for their use, along with markers and other 
writing utensils.   
The participants were shown a short PowerPointTM slide presentation in order to 
set up the structure for the upcoming design activity.  In this presentation, the participants 
were asked to consider five main components when designing their introduction-training 
program:  
1. Timeline / length / repetition of program  
2. Methods of communication used in the program 
3. Contents of the program 
4. Materials to be distributed in the program 
5. Evaluation of the program’s effectiveness 
Within each of the main components, the participants were presented with several 
options of component characteristics to choose from.  For example, under the component 
of “Methods of communication used in the program”, potential options were lecture, 
discussion, video watching, demonstration, games, and others.  A checklist summarizing 
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the slide presentation was handed out to the participants afterwards.  This checklist can 
be found in Appendix K.  The participants were informed that the checklist summarizing 
the components and their options were only meant as assistive material to provide 
structure to the design process.  The participants were told that they did not have to use 
any specific options within each component and they were permitted to use options 
outside of the checklist, as well.   
An animated PowerPointTM presentation (as documented in Appendix L) was then 
used as a visual aid to set the stage and design context for the participants.  The following 
script was read to the participants in conjunction with the visual animation presented to 
them: 
Imagine that you are the manager in one of the departments in a medium-
size healthcare facility.  Staff members under your supervision are currently 
transferring patients manually.  From your readings, you know that manual 
patient transfer tasks may increase the risk of occupational injury among your 
staff.  You have also experienced being short-staffed and the accompanying 
scheduling challenges and expense of overtime charges when one or more of your 
staff members have been on sick leave due to a musculoskeletal injury.  A torn 
rotator cuff was the most recent lost time injury in your department.  However, 
the majority of your staff members seem generally content with the way they 
currently perform lateral patient transfers.   
At a professional conference that you are attending, HoverTech 
International, as part of their corporate social responsibility (CSR) program, is 
giving out several HoverMatt units to several health care facilities.  You and a 
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few other managers at the conference were selected to receive these HoverMatt 
units, and HoverTech has promised to continue to provide three new HoverMatts 
and pumps each year for 5 years, as long as the HoverMatts continue to be used 
within your facility.  As part of HoverTech’s requirement to make sure that the 
device is being utilized, they require you and the other managers to present how 
the HoverMatt will be implemented in your workplace.  HoverTech has 
encouraged you and the other managers to collaborate on the design of the 
introduction-training program. 
In 20 minutes, please design what you think will be the most effective 
introduction-training for implementation of the HoverMatt with the other 
‘managers’ (the other study participants).  The introduction-training can be 
designed from one of the approaches in the previous sessions, a combination of 
them or a new one that you think might work better.  At the end of your design, we 
would like to ask you to present to us your introduction-training approach that 
you’ve designed.  Think of us (the researchers) as the representatives from 
HoverTech. 
We’d like to remind you to include these five main components in your 
design: 1) Timeline / length of program, 2) Methods of communication used in the 
program, 3) Contents of the program, 4) Materials to be distributed in the 
programs, and 5) Evaluating the effectiveness of the program 
Remember that each one of you represents the ‘employees’ in your own 
facility.  So even though it is important to get a consensus in this kind of group 
activity, it is also equally important to consider the diversity of your targeted 
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population.  Each facility everyone belongs to might have different work-culture, 
personalities, management system, space-layout configurations, etc.  As such, you 
don’t necessarily have to agree with your colleagues, since your facility might be 
different than theirs. 
 
Participants were given 20 minutes to design, with their group, a collective 
version of an ‘ideal’ introduction training program (Figure 4.12: left).  After completing 
their design, they were asked to present it to the research team (Figure 4.12: right).  The 
participants were also asked to specifically describe the advantages and disadvantages of 
their program, as well as explain significant differences between the program they 
designed and the previous three introduction-trainings approaches introduced in the 
previous three sessions. 
 
       
Figure 4.12:  Participants collectively designing their ‘ideal introduction-training program 
(left).  A participant presenting the group’s finished design (right). 
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4.6 Data Processing and Analysis 
 
4.6.1 Data Processing 
Baseline data 
The first type of data processed in this study was the baseline data.  The baseline 
data consisted of participants’ demographics and information related to their past 
experiences with air-assisted types of patient handling equipment, like the HoverMatt.  
The data obtained from this baseline worksheet was electronically transferred and 
organized in a Microsoft ExcelTM file. The demographic data has previously been 
summarized in Table 4.4. 
 
Individual worksheet data 
The individual worksheet data from each session documented participants’ 
written comments of their thoughts and evaluation of the introduction-training 
approaches that they just experienced.  Similar to the baseline data processing, the 
information on the completed individual worksheet was transferred to a Microsoft 
ExcelTM file.  Each comment was color-coded and sorted by the introduction-training 
approaches.  Under each approach, the data was organized according to four components 
in the worksheet, which are: 
1) What did you like the best about the approach,  
2) What did you dislike the most  about the approach,  
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3) What is the most important component  about the approach that can be 
improved, and  
4) Other comment  
 
Individual survey data 
The individual survey consisted of five statements to evaluate the introduction-
training approach that they just experienced.  The participants were instructed to mark 
their rating on a 10cm visual analogue scale (VAS) that appeared under each statement.  
The participants’ rating indicated by the vertical mark on the scale was identified using a 
tape measure and documented in an electronic spreadsheet.  The scale rating data were 
sorted by the introduction-training approaches and statement numbers. 
 It should be noted that by the last data collection session, each subject had 
experienced all three approaches and could make relative comparisons between the 
approaches.  Each subject was given an opportunity to modify their survey assessments, 
using a different color of ink.  The processing of the modified assessments data was 
similar to the processing of the initial assessments data.  The initial and modified survey 
assessment data were color- coded in the spreadsheet file in preparation for data analysis. 
 
Group discussion 
The participants were invited to share their thoughts in an open discussion session 
right after they completed their individual assessment worksheet and survey. The group 
discussion contents from the video/audio recording were electronically transcribed into a 
text document.  The transcriptions were further processed by organizing the transcription 
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contents of each introduction-training approach under three major headers: 1) 
Advantages, 2) Disadvantages, and 3) Improvement suggestions.   
 
Individual comparison of approaches 
The participants were asked to indicate on a worksheet which of the three 
introduction-training approaches was the most persuasive to them.  In addition, they were 
also asked to compare three approaches based on five specific characteristics.  The 
participants were asked to numerically rank their preferences between the three 
introduction-training approaches based on five characteristics in an introduction-training 
program.  Their choice of the most persuasive approach and their reasons were compiled 
and organized in an electronic spreadsheet.  The rankings of approaches sorted according 
to the five specific program characteristics were also compiled in a spreadsheet. 
 
Group design of an ‘ideal’ introduction-training program  
 The group’s ideal design program created on a large piece of paper was annotated 
(where applicable) by the researchers for additional clarifications right after the session 
ended.  Pictures of the design on paper were then taken for electronic documentation 
purposes, as illustrated in Figure 4.13.   Each component of the design program was then 
extracted and electronically transferred into a spreadsheet file.  Video recordings of the 
participants presenting their ideal design was later reviewed and transcribed into a text 
document for further analysis. 
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Figure 4.13: An example of one group’s ‘ideal’ introduction-training program 
 
 
Questionnaire on the learning style 
The participants’ responses on the Kolb questionnaire were extracted and 
transferred into a spreadsheet.  The scores needed to map their learning style profiles, as 
well as their learning style type, were determined through a series of calculations 
described by Kolb et al. (1995).   
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4.6.2 Data Analysis 
Overview 
The data that were processed in the earlier stage were then analyzed for patterns.  
The analysis strategies that were utilized depended on the type of data.  The types of data, 
as well as an overview of data analysis corresponding to the data types, were summarized 
in Table 4.5.  
 
Table 4.5: Summary of Phase 2 data components and their analysis 
 
Types of data collected in 
Phase 2 
Overview of data analysis 
Baseline and demographic  Descriptive statistics to summarize the number of 
participants with prior experience using air-assisted 
patient handling equipment, as well as their perception 
on that equipment. 
Individual worksheet 
documenting likes, dislikes, 
and suggestions for each 
approach 
 The written comments made by the participants were 
analyzed using the traditional qualitative analysis 
methods. 
 A list of advantages and disadvantages of each approach 
was created through data coding method.  A list of 
improvement suggestions was also compiled using 
similar coding process. 
Individual survey evaluating 
subjective perception of each 
approach 
 Participants’ ratings on each survey statement were 
averaged to get an overview of participants’ overall 
assessment 
 Participants’ responses between the three introduction-
training approaches were statistically compared using 
the Friedman’s two way analysis of variance by ranks 
 Post-test analyses using Dunn All Pairs for Joint Ranks 
were also conducted  to compare the differences in 
response between each pair of the introduction-training 
approaches 
Group discussion to 
summarize participants’ 
assessment of each approach  
 The transcribed discussion was analyzed using the 
traditional qualitative analysis methods. 
 A list of advantages and disadvantages of each approach 
was created through data coding method.  A list of 
improvement suggestions was also compiled using 
similar coding process. 
 (Table 4.5 continued on the next page)
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Types of data collected in 
Phase 2 
Overview of data analysis 
Individual comparison of 
approaches 
 
 The participants’ assessment on most persuasive 
introduction-training approach and their personal 
reasoning were compiled and documented. 
 Participants’ numerical ranking between the three 
approaches were averaged to get an overview of 
participants’ overall assessment 
 Participants’ ranking between the three introduction-
training approaches were statistically compared using 
the Friedman’s two way analysis of variance by ranks 
 Post-test analyses using Dunn All Pairs for Joint Ranks 
were also conducted  to compare the differences in 
response between each pair of the introduction-training 
approaches 
Group design of an ‘ideal’ 
introduction-training program 
 The groups’ designs of ‘ideal’ introduction-training 
programs were analyzed using semi-quantitative 
methods.    
 A frequency analysis on the groups’ ideal introduction-
training programs was conducted to identify frequency 
patterns of the extracted components across the groups. 
 The order analyses were conducted to identify similar 
ordering patterns of the components across the different 
groups’ design. 
 A generalized integrated introduction-training program 
was created by integrating components obtained from 
both the frequency and order analyses. 
Questionnaire to categorize 
participant’s learning style  
 The participants’ learning style types were determined 
and compiled through the calculation method described 
by Kolb et. al (1995). 
 A tabulated map was created to summarize the 
distribution of the participants’ learning style types in 
this study.   
 The distribution of participant’s learning styles in each 
group activity was also documented. 
 
 
 
(Table 4.5 continued from the previous page)
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Baseline survey 
The participants who had seen or used an air-assisted patient handling device like 
the HoverMatt device prior to participating in this study were identified from this survey.  
There were two questions measuring these participants’ perception on the HoverMatt 
device.  The first question asked the likelihood of them using the device, if an appropriate 
use situation arose in the near future.  The second question is a ten point scale to indicate 
overall assessment of the HoverMatt, where 10 represents liking while 0 represents 
disliking the HoverMatt device.  The data obtained from this survey were documented 
and compiled, before being analyzed using descriptive statistics.   
 
Individual worksheet 
Each written comment by the participants was reviewed and then categorized 
according to similar keywords or essence of content. Similar points from different 
participants were grouped in the same column.  The column was then given a preliminary 
code to represent the overall contents in that group.  The preliminary codes could have 
been further revised to better capture newly identified information as the categorization 
process proceeded.  The coding analysis process was similar to the one used in phase 1 of 
the study, which was derived from methods described by Saldana (2013) and Strauss & 
Corbin (1998).  The detailed description of the coding process was described in Chapter 
3.  
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Individual survey 
Participants were asked to indicate their degree of agreement with five statements 
related to the introduction-training approach that they just experienced.  The participants’ 
ratings on each statement were averaged to get an overview of participants’ overall 
assessment.  The averaged ratings of each statement were then compared between the 
three introduction-training approaches. 
In order to statistically compare participants’ responses between the three 
introduction-training approaches, non-parametric analyses on the data were conducted 
using Friedman’s two way analysis of variance by ranks.   The ratings data were sorted 
by question and approach.  The ratings between the three approaches (sorted by question) 
were then numerically ranked before being analyzed using Friedman’s test.  A post-test 
analysis using Dunn All Pairs for Joint Ranks was conducted afterward to compare the 
differences in response between each pair of the introduction-training approaches.  It 
should be noted that the analyses described above were conducted for both the initial and 
modified survey ratings.  In addition, a paired t-test analysis to compare between subjects' 
modified ratings vs. initial ratings (sorted by approach and question) was conducted to 
determine if their intra-rating differences were statistically significant.  The statistical 
analyses were conducted using JMPTM 11 (SAS Institute Inc., Cary, NC, USA).  
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Group discussion 
 An open discussion on each of the introduction-training approaches was 
conducted after the participants completed their personal worksheet and survey 
assessments.  The transcribed discussion was analyzed using traditional qualitative 
analysis methods as described by Saldana (2013) and Strauss & Corbin (1998).  A similar 
coding process for analysis of individual worksheet data was used to code and identify 
points raised by the participants in this open discussion session.   
 
Individual comparison of approaches 
The participants’ assessment of what they considered to be the most persuasive 
introduction training approach and their personal reasoning were compiled and 
documented.  In order to statistically compare participants’ responses between the three 
introduction-training approaches, non-parametric analyses on the data were conducted 
using Friedman’s two way analysis of variance by ranks, as described by Daniel (1987).  
Statistical analysis was performed on the responses for each characteristic question about 
the introduction-training programs.  Similar to the individual survey data, post test 
analyses using Dunn All Pairs for Joint Ranks were also conducted to compare the 
differences between each pair of the introduction-training approaches.  Similar to the 
individual survey analyses, JMPTM 11 (SAS Institute Inc., Cary, NC, USA) was utilized 
for all statistical analyses activity.  
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Group design of an ‘ideal’ introduction-training program  
 The design of each group’s ‘ideal’ introduction-training programs was analyzed 
using semi-quantitative methods.   The extracted components in these ‘ideal’ programs 
that were previously processed and compiled in a spreadsheet file were re-organized and 
sorted by one of the three archetypes of the introduction-training method it represents.   A 
frequency analysis was then conducted to identify frequency patterns of the extracted 
components across the groups.  In addition to the frequency analysis, the components of 
the program were also mapped out in a timeline format to visually illustrate their order.  
The order analyses were conducted to identify similar ordering patterns of the 
components across the different groups’ design.  Video recordings of the groups 
presenting their ideal design were reviewed to facilitate the analysis process.  
 The next step was to integrate these different designs into a generalized integrated 
introduction-training program.  The outcomes from both the frequency and order analyses 
were used to guide this integration process.  The extracted components organized into 
archetypes of the introduction-training method were categorized into two clusters: 1) 
main component (component with higher frequency), and 2) alternative component 
(component with lower frequency).  This clustering activity facilitated the categorization 
of components and reduced them to either a main or alternative program component.  
These main and alternative program components were then mapped out in a timeline 
format, based on the preferred order patterns across the programs designed by the 
participants. 
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Questionnaire  
The participants’ learning style type was determined and compiled through the 
calculation method described by Kolb et. al (1995).  A tabulated map was created to 
summarize the distribution of the participants’ learning styles in this study.   
 
4.7 Results and Discussion 
 
4.7.1 Session 1, 2 & 3 
Baseline survey 
An examination of the baseline survey revealed that 17 out of 22 subjects had 
seen or used the HoverMatt prior to participating in this study.   The baseline survey 
included two questions to measure the participants’ perception of the HoverMatt device 
from their past experiences. Seven participants indicated that they were very likely to use 
the HoverMatt, if an appropriate use situation arose in the near future, nine participants 
were somewhat likely to use it, and one participant was somewhat unlikely to use it.  On 
a ten point scale to indicate overall assessment of the HoverMatt, where 10 represents 
liking while 0 represents disliking the HoverMatt device, the range of ratings from the 
participants was between 4.4 (minimum) to 10 (maximum).  The average rating from all 
17 participants who had prior HoverMatt experience was 7.8 out of 10.  This indicates 
that the participants had a generally positive perception on the ‘intervention’ device that 
was used in this study.  The advantage of this piece of information is that it indicates that 
majority of the participants would be in a better position to focus on the introduction 
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training approaches instead of the device itself.  This is because their familiarity with the 
device as well as their positive opinion on it would allow them to some degrees skip the 
learning curve and specific concerns that were related to the device itself.  Negative 
comments and concerns raised by these participants will more likely be influenced by 
their evaluation of the introduction-training approaches instead of the HoverMatt device.  
However, there is also a possible trade-off due to this high degree of positive 
preconception of the device.  The participants may have a higher tendency to not be too 
critical of the device itself, and as a result, this uncritical attitude may indirectly influence 
their evaluations of the training-approaches being explored in this study.  As a measure to 
control for this tendency, the participants were frequently asked to pretend that this was 
the first time they were introduced to the device.  They were also repeatedly reminded 
that the focus of the study was not on the HoverMatt, but the way the HoverMatt was 
being introduced and the training they were provided through each of the introduction-
training approaches.   
 
Individual worksheet assessment  
The individual worksheet assessment provided an opportunity for participants to 
write down their personal assessments of the introduction-training approaches.  The 
worksheet consisted of four open-ended questions.  The participants were asked to share 
what they liked the best, what they disliked the most, what kind of improvement they 
would like to suggest, and other relevant comments related to the particular instruction 
training approach that they just experienced.  
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Scratch pad approach 
Overall, the coding process to analyze data from the participants’ individual 
worksheet assessment of the scratch pad approach identified four main advantages, four 
disadvantages, and five improvement suggestions.  The summary of advantages, 
disadvantages and improvement suggestion of the scratch-pad approach can be found in 
Table 4.6. 
 
Table 4.6:  Summary of advantages, disadvantages and improvement suggestions of the 
scratch-pad approach 
 
Advantages • Facilitates the process of prioritizing / organizing/ breaking down thoughts 
o Provides a structure to compare between the new and old 
methods 
o Provides a structure to compare between the positive vs. 
negative within each  method 
• Provides dedicated time for thought process 
o Encourages thinking, reflection and thorough evaluation 
• Offers visual aid: nice to see thoughts visually translated on paper 
• Provides opportunity to hear quality, organized thoughts from others (once 
others had chance to think about it)  
 
Disadvantages • It is time consuming to do the mapping activity 
• The activity was not hands-on:  too much thinking work 
o Only particular types of people are comfortable with the 
creative process required for this activity: some people could 
not connect with the pictures/ diagrams (the cutouts) 
o It is challenging to express thoughts on paper: it is too abstract  
o Mapping activity is not structured enough: too free-flowing 
• Not enough time to do mapping activity: feeling rushed to do the activity 
• The activity did not consider different scenarios 
 
Improvement 
suggestions 
 
• Decrease time for mapping activity 
• Encourage more discussion 
• Simplify mapping activity (pros vs. cons) 
• Provide more instruction and structure for mapping activity 
• Consider including scenarios in mapping activity 
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In general, the participants attributed the benefits of the scratch-pad approach to 
its ability to help organize their thought process.  Participants recognized the potential of 
the cognitive mapping activity to facilitate the process of classifying multiple thoughts 
into groups.  This activity of structuring and rearranging of thoughts allows the 
participants to compare and prioritize the order between different thought components 
involved during the previous process of lateral transfer task simulation.  In addition, the 
mapping activity provided the participants with structure to aid in comparing the old and 
new work methods.  On a relevant note, the participants also noted that they liked 
structured activities where they can both organize and compare the advantages and 
disadvantages within each method.  A moderated activity where the participants were 
required to come up with ways of categorizing and mapping their thought process on 
paper provided them an opportunity to methodically evaluate and compare the two work 
methods. Other than providing structure for comparison purposes, the scratch pad activity 
also provided participants a dedicated time for thought processing.  This would 
encourage participants to think, reflect, and perform thorough evaluations of the two 
methods without disruption.  Another advantage of the scratch-pad approach is that it 
offered participants a chance to visually translate and document their thoughts onto 
paper.  This may help visual learners to get a visual summary of the main points in order 
to compare between the two methods.  The last benefit offered by the scratch-pad 
approach was that it gave participants an opportunity to hear quality, organized thoughts 
from their colleagues.  This could be achieved since each participant was specifically 
given an opportunity to compose their thoughts before sharing their opinions with others. 
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Participants also reported several disadvantages of the scratch-pad approach.  The 
mapping activity was thought to take a significant amount of time during the program.  
The time that was dedicated for the thinking activity resulted in less opportunity for 
hands-on practice.  Participants raised a concern that this might be a problem for some 
employees who learn best through doing instead of thinking.  Several participants 
reported that this activity may only cater to certain types of personalities.  They predicted 
that not all participants would be willing to put much effort into creating a quality 
scratch-pad entry.  Certain groups of employees might not be comfortable with the 
creative process required to complete this activity.  The activity may be too abstract for 
these groups of employees; they might not be able to express their thoughts on paper.  
Participants also reported that the mapping activity lacked structure and was too “free 
flowing”.  As a result, some employees might find the activity to be overwhelming, 
because they would find it challenging to make and find the connections between the 
physical activity and their thoughts.   
For the participants who were otherwise more accepting of the scratch-pad 
approach, their concerns included not having enough time to do the mapping activity.  
According to them, having to rush the process of mapping could influence the quality of 
their thought process.  Another concern that they had was that the mapping activity did 
not prompt them to consider different scenarios.   
Participants also provided some improvement suggestions in their worksheet 
assessment.   Some participants found the discussion portion of the activity to be the most 
beneficial part of the whole scratch-pad approach.  Thus, it was suggested that the time 
dedicated for the mapping activity be reduced, relative to the discussion component.  
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Another suggestion from the participants was to simplify the cognitive mapping activity.  
More straight-forward mechanisms to separate one’s thoughts into different categories 
may need to be considered.  This may potentially be achieved by simplifying the 
mapping to just grouping thoughts into either a positive or negative column.  Another 
suggested mechanism was to have the moderator/ trainer prepare a list of positive and 
negative points in advance.  The moderator / trainer would then assist the employees’ 
mapping activity by supplementing them with points prepared from this list.  The 
participants argued that this may help save time and at the same time facilitate 
conversation and reflection.  In another note, participants who were more supportive of 
the current design of the scratch-pad approach suggested that the approach could be 
improved by providing more instruction and structure for the mapping activity.  Clear and 
distinguishable categories on the timeline may reduce confusion, making the process of 
recording thoughts and feelings on the paper easier.  Lastly, the scratch-pad approach 
could also be improved by asking participants to consider multiple viewpoints and 
scenarios while working on their cognitive mapping. 
 
 
Evidence-based approach 
All in all, the coding process to analyze data from participants’ individual 
worksheet assessment of the evidence-based approach identified four main advantages, 
four disadvantages, and three recommendations for improvement.  The summary of 
advantages, disadvantages and improvement suggestions of the evidence-based approach 
is described in Table 4.7. 
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Table 4.7:  Summary of advantages, disadvantages and improvement suggestion of the 
evidence-based approach 
 
Advantages • Data provides hard evidence to see differences between two methods 
• The data shown is real-time data, not old data 
• The data were generated from the participants, not someone else’s activity 
• The data provide opportunity to recall, review and learning from personal 
mistakes 
 
Disadvantages • EMG data collected from just one person in the group 
• EMG data collected just from one area of the body, while other areas may 
also be affected by the task  
• Preparation to collect EMG data is time consuming  
• Review of EMG data takes time and expertise 
 
Improvement 
suggestions 
 
• Providing more data points (more muscles + more people) would be helpful 
to get a more comprehensive overview 
• Consider using videos instead of pictures as postural data evidence 
• Consider including scenarios (specific context) in the task simulation 
activity 
 
 
The analysis of the worksheet assessment revealed some advantages of the 
evidence-based approach.  Participants documented the benefits of having data as hard 
evidence for comparing between the two work methods.   According to them, this 
generated data would provide objective reasons and consequently a compelling case for 
why the change is needed.  The participants also reported that being able to see the data 
collected and analyzed in real time impacted their thought process.  In addition, 
participants also recognized the benefit of having their own personal data being 
examined.  According to them, the opportunity to see personalized real time data would 
make the safety-related change that was being introduced more relatable since the 
participants know that the evidence was not compiled from random people at random 
times.  Lastly, the evidence-based approach is advantageous since it provided participants 
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an opportunity to review the data and learn from personal mistakes.  The opportunity to 
examine their postural behaviors through pictures post-simulation allowed the 
participants to recall and recognize recorded behavioral errors that otherwise may go 
unnoticed during the simulation sessions. 
 The documented disadvantages of the evidence-based approach were primarily 
centered on the use of the EMG system to capture muscle activity.  The participants 
complained that the preparation needed to set-up the EMG system was time consuming.  
As a result, using EMG might not be practical, especially in a large group setting.  The 
limitations also include the fact that the electrodes can only be attached to a few muscles 
and a few participants.  As a result, data collected were limited and may influence the 
perception of the generalizability of the results.  The participants also raised the concern 
that reviewing the data takes time and requires the presence of personnel with expertise to 
explain what the data mean, especially when involving employees who are not familiar 
with electromyography.  However, it should be noted that muscle activity is not the only 
type of data that can be used in this evidence-based approach.  The participants were, 
overall, very positive with the use of postural data to compare the participants’ postural 
behaviors between the two work methods. 
Participants recognized that the small sample (of muscles and workers) might be 
an issue, and suggested to have more data points for a more comprehensive overview of 
the two methods.  However, they did not provide suggestions for how this could happen.  
Some participants also suggested that the approach replace the use of pictures as evidence 
with video recordings.  The video may capture the complete simulation process, and this 
would provide an opportunity for a more thorough analysis of the simulation tasks.  
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Lastly, the participants suggested that the evidence-based approach should include 
multiple scenarios for simulation activity.  This would allow a more comprehensive 
overview of the data patterns in multiple workplace contexts. 
 
Scenario-based approach 
The coding process to analyze data from participants’ individual worksheet 
assessment of the scenario-based approach identified four main advantages, three 
disadvantages, and two recommendations for improvement.  The summary of advantages, 
disadvantages and improvement suggestion of the scenario-based approach is shown in 
Table 4.8. 
 
Table 4.8:  Summary of advantages, disadvantages and improvement suggestion of the 
scenario-based approach 
 
Advantages • Enables simulations based on real scenarios employees may encounter at 
work  
• Provides opportunity to find potential problems and experienced error in 
simulated settings instead of in real life 
• The training emphasizes hands-on activities  
• Provides opportunity to evaluate the change from multiple perspectives 
(from role-playing activity) 
 
Disadvantages • It is time consuming to have everybody do role-playing activity  
• The simulation activity only focuses on one scenario (because of time 
constraint) 
• It is difficult to pretend / role-play if the participant did not have enough 
experience being in that specific situation 
 
Improvement 
suggestions 
 
• Make the simulation activity as realistic as possible 
• More choices of scenarios 
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One of the advantages of the scenario-based approach identified by the 
participants is that it gave them opportunity to simulate potential real life scenarios that 
they would encounter in their work settings.  In addition, the realistic simulation enabled 
participants to fully immerse themselves in the work context and get accurate feedback 
based on their actions.  They reported that replication of the real-life situations forced 
them to be conscious of their decisions and movements throughout the simulation 
process.  On a relevant note, the participants also noted that this approach allowed them 
to experience making mistakes and errors in simulated settings, as opposed to 
experiencing them in a real life settings.  This learning opportunity is thought to be 
invaluable to the participants.  Another point made by the participants was that the 
approach focused on hands-on learning.  The participants appreciated the experience of 
going through the physical motions and being able to experiment with making 
adjustments accordingly.   Another advantage that was identified was that the approach 
provides an opportunity to evaluate the change from multiple perspectives.  The role 
playing activity provided participants insights and understandings from different 
viewpoints, which helped the participants to see the effects of the change in a larger 
picture.  
There were several disadvantages of the scenario-based approach identified by the 
participants.  The first disadvantage was that the approach was too time consuming. 
Participants acknowledged that a quality simulation that realistically replicates workplace 
and context requires a lot of time.  In addition, the role-playing activity required 
participants to repeat the tasks from different viewpoints.  This would consequently add 
to the time required for this approach.  On a relevant note, because simulation of specific 
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scenarios requires a lot of time, the participants in the study were restricted to 
experiencing only one scenario in the session.  The drawback of this constraint meant that 
participants were not able to experience practicing the new method in multiple situations 
that they would encounter in the real life.  Another concern that was brought up by the 
participants concerned the choice of scenarios offered for simulation task; simulation of 
specific scenarios where the participants do not have enough experience or exposure 
might not be beneficial, because they would not be able to relate to the context and would 
be unable to accurately perform the role playing activity.  
The participants also listed two ideas for improving the scenario-based approach.  
The first improvement involved trying to simulate the scenario as realistically as possible.  
This could include the use of realistic props and making sure that the participants are 
familiar with the scenarios before starting the simulations.  Providing a larger selection of 
scenarios to choose from was also brought up as a possible improvement.  The 
participants argued that having a wider selection of scenarios, especially involving 
challenging and complex cases, would allow a degree of appreciation for how the 
introduced change would be applicable in different settings. 
 
Individual survey assessment 
The individual survey assessment was designed as an instrument to measure 
participants’ personal assessments on how the approaches influenced their attitude and 
intention to use the introduced change.  The participants completed each survey 
assessment right after being introduced to each introduction-training approach.  Since the 
participants were asked to fill out the same instrument after the introduction of each 
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introduction-training approach, the survey can also be used to compare participants’ 
attitude and intention to use between the three introduction-training approaches being 
explored in this study.  These five survey questions were: 
 
1. Question 1:  This “approach” encouraged me to think deeply about the alternative 
work-method. 
2. Question 2:  I think it would be very good to use this particular “approach” rather 
than other approaches to which I’ve been exposed in the past work situation when 
I’m being introduced to a new work-method. 
3. Question 3:  In the future, when I am introduced to a new work-method, I’d like 
to be introduced using this “approach”. 
4. Question 4:  I think other health care providers that I know would prefer to be 
introduced to a new work-method using this “approach”. 
5. Question 5:  The “approach” would persuade me to consider using the new work-
method in my job, when applicable. 
 
It should be noted that in the last focus group session, the participants were given 
an opportunity to review and modify their original survey assessments on all three 
approaches.  Since they had experienced all three approaches at that point in time, they 
were able to make relative comparisons between the approaches.  The participants were 
given a chance to modify their survey ratings after reviewing all three approaches.  All in 
all, fifteen of the 22 participants (68%) modified their survey assessment in this session.  
A general trend observed was that most of the subjects downgraded their ratings of the 
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scratch pad approach on all five survey questions (Q1 to Q5).   The subjects also 
upgraded their ratings of both the evidence- and scenario-based approaches on Q2, Q3, 
and Q4.  The participants’ average ratings of the initial and modified assessment, as well 
as the differences between the averaged initial and final assessments were summarized in 
Table 4.9. 
 
Table 4.9:  Participants’ average ratings of the initial and modified survey assessment, as 
well as the differences between the averaged initial and final assessments. The 
assessment is on a 10 point scale (where 10 = full agreement, 0 = full disagreement) 
 
Survey 
Questions 
Introduction-training 
approaches 
initial survey 
ratings 
(averaged) 
final survey 
ratings 
(averaged) 
differences 
between initial 
and final ratings   
Q1 Scratch-pad approach 6.4 6.2 -0.2 
Evidence based approach 8.1 7.9 -0.2 
Scenario based approach 8.0 7.8 -0.2 
Q2 Scratch-pad approach 3.7 3.1 -0.6 
Evidence based approach 7.6 7.7 0.1 
Scenario based approach 7.1 7.3 0.2 
Q3 Scratch-pad approach 3.8 3.3 -0.5 
Evidence based approach 7.5 7.8 0.3 
Scenario based approach 6.4 6.6 0.2 
Q4 Scratch-pad approach 3.9 3.4 -0.5 
Evidence based approach 6.6 6.7 0.1 
Scenario based approach 6.6 6.7 0.1 
Q5 Scratch-pad approach 5.0 4.5 -0.5 
Evidence based approach 8.2 8.1 -0.1 
Scenario based approach 7.4 7.1 -0.3 
 
 
In order to see the significance of the survey modifications by the participants, the 
ratings between the three approaches on each question were given a rank number.  The 
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approach with highest rating was given a “1” and the lowest was given a “3”.  This 
ranking order activity was performed on both the initial and modified survey 
assessments.  Overall, it was found that the ranking order between the three approaches 
on each question remained the same.  This indicates that even though the participants 
made modifications to their initial survey, the changes were not enough to alter the 
ranking order of the three approaches.  A follow up analysis was then performed to 
statistically confirm this observation.   The paired t-test was used to compare the subjects' 
final and initial ratings on the survey (by approach and by question) using the JMPTM 
(SAS Institute Inc., Cary, NC, USA) statistical software.  Overall, the paired-t-test 
analysis confirmed that the changes between the initial and modified survey assessment 
were not significant.  Since there were no significant differences between the two 
assessments, the focus of the analysis discussion from this point on will only consider the 
modified survey data since it represents the final version of the participants’ survey 
assessment.   
Overall, the data from individual survey assessments indicate that participants 
generally preferred evidence-based and scenario-based approaches over the scratch-pad 
approach.  In the 10 point scale survey, where 10 indicates full agreement and 0 indicates 
full disagreement, the range of responses to the five questions for evidence-based 
approach averaged between 6.7 and 8.1.  This demonstrates a consistent degree of 
agreement on the benefits of the evidence-based approach to influence attitude and 
intention to use the change.  The participants’ survey responses on the scenario-based 
approach were somewhat similar to the evidence-based approach, where the range of 
responses to the questions averaged between 6.6 and 7.8.  On the other hand, the range of 
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responses to the questions for the scratch-pad approach averaged between 3.1 and 6.2, 
which demonstrate a mix of responses on how the approach may influence attitude and 
intention to use the change.  The participants’ average survey ratings are summarized in 
Table 4.9. 
The next five subsections will discuss the findings from participant’s survey 
assessment.  Each subsection was dedicated to summarizing data on each survey question 
assessed by the participants 
 
Question 1: This “approach” encouraged me to think deeply about the alternative work 
method. 
This question inquired about the participant’s perspective on the extent to which 
the introduction-training approaches encouraged participants to think deeply about the 
newly introduced change.  Responses from the participants demonstrated that the 
participants are mostly in agreement that all three approaches somewhat encouraged them 
to think deeply about the alternative work method.  The participants’ average rating of 
the three approaches on question 1 is tabulated in Figure 4.14. 
 
Figure 4.14:  Participants’ average rating of the approaches on Question 1 (This 
“approach” encouraged me to think deeply about the alternative work-method) 
 
 
198 
 
The data were then analyzed using Friedman’s test to assess differences in 
participants’ assessments of the approaches.  The p-value for Friedman test was 
calculated to be 0.4216, which indicates that there are no significant differences between 
the three approaches for Question 1.   
 
Question 2: I think it would be very good to use this particular “approach” rather than 
other approaches to which I’ve been exposed in the past work situation when I’m being 
introduced to a new work-method. 
 
This question invites the participant to compare the overall perception between 
the approaches they just experienced to other introduction-training approaches that they 
may have experienced in the past.  The participants were generally in agreement that both 
the evidence-based and scenario-based approaches are better approaches compared to 
other approaches than they have experienced before.  On the other hand, the scratch-pad 
approach was considered to be inferior to other introduction-training approaches. The 
participants’ average ratings of the three approaches for question 2 are tabulated in Figure 
4.15. 
 
Figure 4.15:  Participants’ average rating of the approaches on Question 2 (I think it 
would be very good to use this particular “approach” rather than other approaches to 
which I’ve been exposed in the past work situation when I’m being introduced to a new 
work-method) 
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In order to statistically see differences in participants’ assessment of these three 
approaches, the data were analyzed using Friedman’s test.  The p-value for Friedman test 
was calculated to be 0.0007, which indicates that there are significant differences 
between the three approaches.  Further analysis using Dunn All Pairs for Joint Ranks 
shows that there are significant differences between the scratch-pad and evidence-based 
approaches, as well as between scratch-pad and scenario-based approaches.  However, 
the differences between evidence and scenario based approaches were not statistically 
significant.  The summary of post-test analysis using Dunn All Pairs for Joint Ranks is 
summarized in Table 4.10. 
 
Table 4.10:  Question 2 analysis using Nonparametric Comparisons For All Pairs Using 
Dunn Method For Joint Ranking 
 
Level  - Level 
Score Mean 
Difference 
Std Err Dif Z p-Value 
Scratch-pad approach Evidence approach 26.6364 5.4870 4.8545 <.0001* 
Scratch-pad approach Scenario approach 21.4773 5.4870 3.9142 0.0003* 
Scenario approach Evidence approach 5.1136 5.4870 0.9320 1.0000 
 
Question 3:  In the future, when I am introduced to a new work method, I’d like to be 
introduced using this “approach”. 
 
The next question probes the participants’ degree of acceptance of the idea of 
having these three introduction-training approaches as potential methods to be used in 
future introduction-training programs.  Overall, participants were in agreement in 
desiring the evidence- and scenario-based approaches used to introduce a future change 
in their workplace.  The participants seem to disagree about having the scratch-pad 
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approach used as a method to introduce a future workplace change.  The participants’ 
average rating of the three approaches on question 3 is tabulated in Figure 4.16. 
 
 
Figure 4.16:  Participants’ average rating of the approaches on Question 3 (In the future, 
when I am introduced to a new work-method, I’d like to be introduced using this 
“approach”) 
 
Friedman’s test was performed to see if the differences between the approaches 
are significant.  The p-value for the test was 0.0001, which indicates that the differences 
in participants’ responses are statistically significant.  Similar to the results in question 2, 
Dunn All Pairs for Joint Ranks test shows that there are significant difference between 
the scratch pad and evidence-based approaches, as well as between scratch pad and 
scenario-based approaches.  There are no significant differences on the ratings between 
evidence- and scenario-based approaches.  The summary of post-test analysis using Dunn 
All Pairs for Joint Ranks is summarized in Table 4.11. 
 
Table 4.11: Question 3 analysis using Nonparametric Comparisons For All Pairs Using 
Dunn Method For Joint Ranking 
 
Level  - Level 
Score Mean 
Difference 
Std Err Dif Z p-Value 
Scratch-pad approach Evidence approach 24.8182 5.4870 4.5231 <.0001* 
Scratch-pad approach Scenario approach 17.6364 5.4870 3.2142 0.0039* 
Scenario approach Evidence approach 7.1364 5.4870 1.3006 0.5802 
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Question 4: I think other health care providers that I know would prefer to be introduced 
to a new work-method using this “approach”. 
 This question explores participants’ view concerning whether or not their 
colleagues might prefer to be introduced to these three approaches compared to other 
approaches.  It was implied from the participants’ responses that they were somewhat in 
agreement that their colleagues may rather be introduced to a new work method using 
both evidence- and scenario-based approaches compared to other approaches.  The 
participants were also of the opinion that their colleagues may not like to be introduced to 
workplace changes with the scratch-pad approach.  The participants’ average ratings of 
the three approaches on question 4 are tabulated in Figure 4.17. 
 
Figure 4.17:  Participants’ average rating of the approaches on Question 4 (I think other 
health care providers that I know would prefer to be introduced to a new work-method 
using this “approach”) 
 
The p-value of the Friedman test is 0.0078, which suggests that there are 
significant differences between participants’ assessment of these three approaches.  Dunn 
All Pairs for Joint Ranks test confirmed that the differences were between scratch-pad 
approach and the other two approaches.  There are no significant differences of 
participants’ evaluation between evidence and scenario based approaches.  The summary 
of post-test analysis using Dunn All Pairs for Joint Ranks is summarized in Table 4.12. 
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Table 4.12: Question 4 analysis using Nonparametric Comparisons For All Pairs Using 
Dunn Method For Joint Ranking 
 
Level  - Level 
Score Mean 
Difference 
Std Err Dif Z p-Value 
Scratch-pad approach Evidence approach 20.4318 5.5150 3.7048 0.0006* 
Scratch-pad approach Scenario approach 14.7955 5.5150 2.6828 0.0219* 
Scenario approach Evidence approach -5.5909 5.5150 -1.0138 0.9321 
 
Question 5: The “approach” would persuade me to consider using the new work method 
in my job, when applicable. 
 
This question is intended to measure participants’ intention to adopt the change if 
it was introduced using any one of these three approaches.   Overall, participants gave a 
high rating to the evidence-based approach, followed by the scenario-based approach.  
The scratch pad approach received a neutral rating, which indicates that the approach 
may or may not be persuasive.  The participants’ average rating of the three approaches 
on question 4 is tabulated in Figure 4.18. 
 
Figure 4.18:  Participants’ average rating of the approaches on Question 5 (The 
“approach” would persuade me to consider using the new work-method in my job, when 
applicable) 
 
Statistical analysis using Friedman’s test shows similar results with questions 2, 3 
and 4.  The p-value for the Friedman’s test is 0.0013, indicating that there are significant 
differences in participants’ assessments of the three approaches.  While there are no 
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significant differences between the evidence- and scenario-based approaches, the 
differences between the scratch pad approach with both the evidence- and scenario-based 
approaches are significant.  The summary of post-test analysis using Dunn All Pairs for 
Joint Ranks is summarized in Table 4.13. 
 
Table 4.13: Question 5 analysis using Nonparametric Comparisons For All Pairs Using 
Dunn Method For Joint Ranking 
 
Level  - Level 
Score Mean 
Difference 
Std Err Dif Z p-Value 
Scratch-pad approach Evidence approach 24.0909 5.5131 4.3697 <.0001* 
Scratch-pad approach Scenario approach 14.8182 5.5131 2.6878 0.0216* 
Scenario approach Evidence approach 9.2273 5.5131 1.6737 0.2826 
 
 
Group discussion 
 The open discussion sessions provided an opportunity for participants to share 
their assessments from their personal worksheets and surveys.  The discussion sessions 
were purposely designed to be conducted after the participants had a chance to document 
their personal assessment of each introduction-training approach.  Participants were 
asked to share what they wrote, and others were invited to join in the discussion if they 
any relevant points to add.  Some follow up questions directed to other participants were 
also asked to encourage discussion contributions from every participant. 
 
Scratch-pad approach 
 The contents of the discussion on the scratch-pad approach were very similar to 
the contents in the previously discussed individual worksheet.   The participants 
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mentioned that they liked that the scratch-pad approach allowed them to separate between 
the positives and negatives of the two patient transfer methods, as well as being able to 
separate the transfer process into several distinct steps.  According to them, this allowed 
for a methodical analysis on smaller details that they might usually miss.  Since they 
cannot be in a mindless state while filling out the scratch-pad worksheet, the participants 
noted that the mapping activity pushed them to think and reflect on their simulation 
actions.  They also reiterated how the approach gave them dedicated time to do some 
personal reflection before judging between the two work methods.  The scratch pad 
approach also allowed participants to review what they wrote on paper, and this gave 
them an opportunity to see the pattern of their own thought process.  The sharing of 
scratch pad contents as well as follow up discussion was also found to be useful by the 
participants.  They reported that they got new insights after hearing quality and organized 
thoughts from their colleagues.   
 There were also some discussions on the disadvantages of the scratch pad 
approach.  Several participants complained that the approach needed more time allocated 
for discussion.  They reported that the group discussion of the created scratch pad was 
beneficial since it allowed sharing of thoughts between the participants (employees in a 
work setting).  Several participants raised a concern that this approach might not be 
practical as a introduction-training method, especially in a large group setting.  They 
projected that some employees may not want to do the mapping activity since it may be 
outside of their comfort zone. As a result, this group of employees will either do nothing 
or put a minimal effort into the mapping activity.  A participant specifically mentioned 
205 
 
that she felt the scratch pad activity was similar to an art class instead of a professional 
training session.   
 Participants’ suggestions for improvement included simplifying the mapping 
activity, decreasing allocated time for creating the scratch pads, and consider having 
more discussion between the employees.  One suggestion to simplify the activity was to 
have a simpler form of advantages and disadvantages sections in the mapping worksheet.  
Another suggestion was to have a list of positives and negatives prepared in advance for 
the employees.  The discussion activity would then revolve around this pre-arranged list.  
It should also be noted that the idea of simplifying the mapping activity was not 
unanimous.  A counter-argument raised was that the simplification of the mapping 
activity would actually eliminate the whole idea of pushing the employees to put more 
thinking into the mapping activity.  The current format and structure where employees 
have to go through the step by step thinking process was thought to be beneficial since it 
helped them recall smaller details that otherwise could have been overlooked.  Another 
interesting suggestion was to have the whole group collaboratively create a collective 
scratch pad.  This activity was projected to facilitate group discussion among the 
employees. 
The participants also spent a considerable amount of discussion time talking about 
the functionality of the trigger keywords and pictures.  There were mixed opinions on the 
usefulness of these assistive tools.  Some participants liked them because it prompted and 
provoked them to think about different aspects related to the change being introduced.  
On the other hand, some participants reported that they were having a hard time making 
associations and connections between the trigger keywords/pictures and the simulated 
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lateral transfer activity.  A participant reported that the pictures looked random to him.  
Another participant said that she felt compelled to describe the pictures if she used them, 
and this would take some of her time away.  As a result, she decided against using the 
pictures. 
 
Evidence-based approach 
 The discussion on the advantages of the evidence-based approach also revolves 
around the points previously discussed in the worksheet assessment section.  Participants 
reiterated their preference of seeing first-hand data as evidence to validate the differences 
between the two methods.  The discussion on the benefits of real-time data revolved 
around how participants could connect with it.  The data were easier to relate to since 
they knew the data came from the activity that they just did, and it was emphasized that 
the immediate feedback was more powerful than random data from some other time.  
There was also a discussion on how the generated data gave a greater impact since the 
participants felt that the data were ‘personalized’ to themselves.  They knew the data 
were not made up as a marketing gimmick, and they realized that the data were directly 
corresponding to the context that they were simulating.  The discussion also revolved 
around how the data provided them the opportunity to review and recall mistakes that 
they made during the simulation.  The participants’ dialogue were centered on them not 
being fully aware of their own body mechanics during simulation task, and this resulted 
in them overlooking small key factors that would make a difference when comparing 
between the two methods.  Many times, the awkward postures adopted and operational 
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mistakes were not realized until these were pointed out in the pictures.  The ability to 
review and remind them what they did wrong was agreed to be useful as a learning tool.   
 The conversation on the disadvantages of the approach started with participants 
reiterating the point that it took a lot of time to collect and analyze EMG data.  
Participants were raising concerns that preparation (attaching multiple electrodes to 
employees, making sure that the computer read the signal, etc.) and data interpretation 
activities would take a significant amount of time.  Participants also raised a concern that 
using the EMG system might be challenging for employees who do not have any prior 
knowledge about the EMG.  They might need some additional assistance to understand 
what the data mean, and how it would affect them.   
The other drawback of the evidence-based data discussed by the participants was 
that it focused too much on positive sides of the change.  Unlike the scratch-pad approach 
where employees have to come up with the negatives, or the scenario-based approach 
where employees receive immediate feedback as the result of their action, this approach 
may have a higher potential to overemphasize the positives and, consequently, overlook 
the negative side of the change.  The hard evidence provided by the data may be viewed 
as conclusive, and the participants may potentially be more reluctant to critically question 
the new change that is being introduced as a whole.   
The other issue raise by the participants in the discussion session was how the 
data collected during use of the new method might be misleading to the participants.  
This is due to participants’ limited exposures and inexperience with the change that was 
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being introduced to them.  For example, during data collection, employees might adopt 
an awkward posture due to unfamiliarity with the new method.  In the specific situation 
they experienced in this study, with the HoverMatt as the intervention, the stress and load 
on the body can be significantly lower with the new work method.  As a result, the 
employees might unconsciously assume poor postures that they would not be able to 
assume otherwise with the previous method due to the high amount of stress and load on 
their body.  In other words, the new method may encourage employees to assume poor 
postural behaviors because it significantly reduces the load on their body and 
inadvertently cushioning the direct impact of adopting poor postural behaviors on the 
body.  As a result, the postural data on the new change might not be well represented 
since it may potentially look worse than the traditional method that the employees were 
familiar with. 
Another point that was made during the discourse involved the concern of 
showing the data of specific employees to everybody.  While most of the participants 
generally felt that it would not be a problem to show their own data to their colleagues, 
one particular participant raised a concern of the possibility of having the employees 
whose the data were being shown to everybody feel that they were being targeted, 
because these employees would be subjected to scrutiny by their colleagues.  Their 
colleagues would be discussing their errors and mistakes during the simulation, and that 
might make the person from whom the data were collected uncomfortable with that 
situation. 
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There was a discussion where a participant suggested that the session time could 
be reduced by using data from other people, rather collecting data during the session.  
However, other participants countered the idea by pointing out that this would not give as 
much effect as showing the employees’ own data.  On a relevant note, another 
improvement that was suggested included combining data from the employees 
themselves and data from outside.  The purpose for combining the data would be to allow 
employees to see a larger sample data.  According to them, this might increase the face 
validity of the data.  Several groups also suggested that the program should be conducted 
in a setting that involves a larger group of employees.  Only one employee would be 
attached to electrodes and have his/her pictures taken, while the rest will watch the real 
time data being collected and analyzed.  The participants thought that this setup may 
allow reaching out to more employees in a shorter period of time, while maintaining the 
overall effectiveness of the evidence-based approach. 
 There was discussion on the type of technology needed in this approach.  Unlike 
the other two approaches, the evidence-based approach utilized technology which might 
not be easily accessible due to its complexity, cost or other relevant factors.  Several 
participants argued that the use of modern technology helped convince them of the 
benefits of the change, despite the data measurement technology not being easily 
accessible.  To these participants, the benefits of having state of the art technology 
outweighed the inconveniences to acquire the technology. On the other hand, some 
participants disagreed with the EMG as ‘evidence’.  One participant said that even 
without EMG, it was evident to her that there are differences in muscle activity between 
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the two work methods.  To this participant, the muscle activity data obtained from the 
EMG system was good to have to provide visual evidence, but it may not be necessary.  
Other participants argued that the use of the postural data captured in pictures might be 
powerful enough by itself to be used as evidence data to convince employees to consider 
adopting the change.   There were also participants who argued that having both the EMG 
and postural data was important.  They thought that matching the muscle activity with the 
postural data would give them an opportunity to have a more comprehensive overview of 
the situation.  Having different kinds of data from multiple perspectives (in this case, 
muscle and posture) that reinforced each other would provide the employees a more 
complete picture of the differences between the two work methods. 
 The participants also discussed the idea of using video recordings instead of 
pictures when analyzing the postural data.  One of the reasons given was the video may 
be able to better capture dynamic movements compared to the pictures.  A participant 
specifically mentioned that she felt that smaller details between the two image frames 
might be missed when analyzing the static pictures.  One other participant from a 
different group disagreed with the idea of replacing pictures with video.  Her argument 
was that everything runs together in a video and this makes it confusing for employees to 
analyze specific parts of the video.  According to her, the static pictures provided an 
opportunity to point out specific parts of the simulation to concentrate on.  It froze time 
so that employees could focus on those specific details, and as a result may lead to the 
group having a good quality discussion about these details. 
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Scenario-based approach 
 The contents of the discussions on the scenario-based approach were also similar 
to the contents in the individual worksheets.  The main advantages that were brought up 
by the participants were centered on how the scenario-based approach 1) Emphasizes 
hands-on activities, 2) Enables simulations that are based on real scenarios that 
employees may encounter at work, 3) Provides opportunity to find potential problems 
and experience errors in simulated settings instead of in real life, and 4) Provides 
opportunity to evaluate the change from multiple perspectives.  Several participants 
mentioned that as tactile learners, doing hands-on activity would help with their learning 
process.  The realistic simulations of the work context were found to be beneficial since 
they could see how the new method be applied in a familiar work situation.  Participants 
were also appreciative of the opportunity to teach themselves about errors that they made 
during the simulation tasks.  They pointed out that people usually learn from mistakes, 
and this approach would provide a platform for them to avoid making the first mistake 
while doing actual work.  There were discussions on the importance of having realistic 
simulations during the training activity.  Participants pointed out that police and 
firefighters were trained based on simulated environments to keep them ready for actual 
cases.  Another conversation revolved around the idea of just having employees project 
their thoughts from multiple perspectives instead of actual role-playing simulations.  
However, a point was made about the importance of having physical experience and 
visualization of the role playing activity as well, since it would provide a deeper 
appreciation of the change from different vantage points. There was also a brief 
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discussion about how the role playing activity might be able to take some tension out of 
the training program. 
A point was brought up by several groups on how the scenario-based approach 
encouraged discussion among the participants.  The participants thought that the 
simulations of specific workplace challenges encouraged people to communicate and 
generate ideas on the best way to approach the issue as they were going through the 
simulation activity.  According to them, providing a platform for everyone to talk to each 
other would ensure that everyone has a shared understanding during the simulation 
process. This is beneficial since they would be able to synchronize their thoughts and 
effectively collaborate on solving the issue at hand. 
There have been several publications documenting the use of realistic simulations 
as a training method to improve performance.  Shapiro et al. (2004), in a study looking at 
teamwork training in emergency department settings, reported that high fidelity 
simulation may improve the team performance compared to the baseline simulation 
involving low fidelity set-ups.  Sturm et al. (2008) in a systematic review of 11 studies on 
training of surgical simulations concluded that skills acquired during the simulated 
training settings appear to be transferable to operative settings.  Similarly, there have 
been other documented studies on the use of simulated scenarios to train people in 
different work settings (Wilford & Doyle, 2006, Kincaid et al. 2003, Bliss et al. 1997).  
However, it should be noted that most of these studies were primarily effectiveness 
studies to test the use of simulation activities to improve subjects’ competencies.  Unlike 
the current study, these studies did not approach the scenario simulation activities as a 
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pathway to facilitate the slow-thinking system during information processing as their 
research theoretical basis. 
Most of the discussion on the drawbacks of this approach revolved around the 
role-playing activity.  The participants raised the issue that a realistic simulation of a 
specific challenge in a workplace would take additional time compared to generic 
simulation activity.  The props need to be set before the simulation, and the participants 
themselves need to take some time to immerse themselves in a role that they are going to 
enact.  Role-playing activity also means that they have to repeat the simulation several 
times.  Since they would probably have to simulate multiple scenarios, there was a 
concern for how long it would take to complete the whole introduction-training program.  
Even though they recognized that the activity takes time, it should be noted that the 
participants specifically mentioned that “applying the scenario” is the “key” that they 
found to be the most helpful component to this approach.   A number of participants also 
raised a concern that acting may be challenging if it only involves their colleagues.  There 
might be a certain level of closeness in their relationships that would probably hinder 
formal behavior throughout the whole introduction-training program.  Thus, there is a 
possibility that participants may not take the role-playing activity seriously especially if 
they are too focused on their colleagues’ acting skills. A suggestion to address this 
problem is to include outside actors or individuals that the employees are not familiar 
with during the scenario simulation activities.  This is thought to help maintain the 
seriousness needed in the simulation activities.  
Another topic of conversation discussed is centered on the selection of scenarios 
to be enacted.  There was a mix of opinions about which scenarios should be simulated 
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by the participants.  In general, the participants wanted to simulate the common and worst 
case scenarios.  If possible, simulations of both common and worst case settings was 
preferable.  However, in the event of limited time, there was a discussion of which of the 
scenarios had a higher precedent over the other.  The basis behind simulating the 
common scenario is that it presents the most frequent scenario employees would 
encounter in everyday situations.  The enactment of the regular scenario would help the 
employees become comfortable with using the new method, and would provide a 
transition needed for actual use in real settings.  The rare occurrence of the worst case 
scenario was thought to be unsuitable since not every employee would have enough first-
hand experience to draw upon when simulating the most challenging situations.  It was 
argued that the employees being trained with this method need to have a certain level of 
experience in that specific scenario in order to make to make the training effective.   On 
the other hand, several other groups of participants argued that simulating the worst case 
scenario should have a higher priority.  If the employees are proficient using the new 
method in the worst case scenario, they should also be able to use the new method in the 
much simpler settings of the common scenario. 
There was also a discussion whether the scenarios should be prepared in advance 
or if the participants themselves should come up with scenarios they wanted to enact.  
The arguments for having the scenarios prepared in advance is for the sake of optimizing 
the use of time as well as being able to better prepare beforehand the props and settings 
required for realistic scenario simulations.  A participant specifically mentioned that she 
might not be able to come up with a good scenario on short notice.  There was also a 
concern that the employees would come up with the first scenario they had in mind, 
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which might not be a suitable scenario to enact.  On the opposite side of the argument, 
several participants argued that the employees know best about the issues that they have, 
so it is better to give them a chance to pick a scenario that they think would benefit them 
the most.  The employees may not know what to do if they were given scenarios that they 
are not familiar with, and as a result, the simulation might be limited in terms of its 
quality and impact.  Without selection of appropriate scenarios, the employees might not 
truly understand and appreciate the differences offered by the new method.  If the 
participants were given the option to generate scenarios to be simulated in this approach, 
they might feel more empowered, which may lead to higher degree of buy-in of the 
introduced change. 
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4.7.2 Session 4 
Comparison of approaches 
In the beginning of the final session, participants were given a chance to review 
and make modification to their personal survey assessments.  They were then given a 
worksheet to use to make comparisons between the three approaches.  This worksheet 
consisted of two sections.  In the first section, participants were asked to indicate what 
they thought to be the most persuasive approach among the three approaches they 
experienced.  They were also asked to write short sentences to justify their choices.  In 
the second section of the worksheet, the participants were asked to make more detailed 
comparisons between the three approaches.  The participants were specifically asked to 
numerically rank their preference between the three approaches based on five 
introduction-training program characteristics 
 
Most persuasive approach 
 The analysis of the first section shows that participants’ evaluation of the most 
persuasive approach is primarily divided between scenario- and evidence-based 
approaches.  Eleven of the 22 participants indicated that scenario-based approach was the 
most persuasive approach to them.  The evidence-based approach was rated as the most 
convincing approach by ten participants, while only one participant rated the scratch pad 
approach to be the most persuasive method.   The participants’ assessments of most 
persuasive introduction-training approach and their personal reasoning for their choices 
are summarized in Table 4.14.  
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Table 4.14: Subjects’ assessment of most persuasive introduction-training approach 
Most 
persuasive 
approach 
Subject Reason 
Scratch 
pad 
approach 
S449 It helped me compare side by side. The best method and show in detail why 
the HoverMatt is a better technique. It is convincing and interactive. 
Evidence-
based 
approach 
S102 I liked being able to see 'why' the change needed to be made and 'how' the 
new change would help 
S150 It shows you the raw data that was collected from your experience. As a 
worker you want to see the stress and strain your job puts on your body. 
The amount of effort and strain of what you put in is observed clearly  and 
cannot be exaggerated 
S152 Because this approach makes me focus the most on what I was doing and 
how the two different transport methods can be compared.  I also liked to 
visualize the differences. 
S456 I think actual real electronic computer data beats all other approaches 
S387 You can see how you are improving your ergonomics + feel how much easier 
it is for you and the patient which is much more persuasive to me than just 
writing down some (+)& (-)s or using different scenarios w/the new method. 
S289 It gives real "hard" evidence to help convince staff that the HoverMatt 
transfer system is a valuable method. Staff will not be able to argue with the 
evidence, including pictures of the poor body mechanics with the traditional 
transfer method. I feel that this approach would really open the staff's eyes 
to the importance of the new method.  The scenario method/approach,  I 
feel, will only be effective if the staff has had real life experience with the 
complex cases. Simply, I feel the scratch-pad approach would just take too 
much time, and is not practiced. 
S285 The personal, data evidence allows the workers to think about the muscles 
they were using when moving a patient. It also show which method could 
cause less injury to the employee or other workers. The scratch pad 
approach is a good idea but the most difficult to implement in the work 
force. Using data evidence and scenario is much easier to implement.  
S167 There is no arguing the evidence that is provided.  I believe gives the most 
detail in learning something new in the shortest amount of time. 
S272 I think I personally respond best to the evidence-based.  It is individualized, 
looking at yourself and getting feedback as well as analyzing personal 
mechanics. 
S367 N/A 
(Table 4.14 continued on the next page)
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Most 
persuasive 
approach 
Subject Reason 
Scenario-
based 
approach 
S253 The scenario problem solving approach is the most persuasive because of 
your different (views) of a patient as well as a technologist.  You are able to 
experience transfers from both sides. 
S296 I think that this approach is most persuasive because it worked well with my 
learning style, and I was able to relate the different scenarios to the 
workplace.  Furthermore, the hands on approach allowed me to act and 
think at the same time. 
S292 N/A 
S256 It is hands on. Ability to comparison 
S214 Scenario problem solving because this gives everyone hands-on training 
S190 Each approach has its own pros and cons but I still believe the scenario 
problem solving approach is the most realistic and effective training 
approach.  I liked this approach since it gave us the chance to use the 
equipment in a patient simulation, which is most realistic to how patient 
transfers occur in the hospital.  It also encouraged teamwork learning to 
perform the task most effectively 
S315 The scenario problem solving approach would be most useful in a situation 
that could potentially involve multiple possibilities. It made me think 
through potential questions that didn't come to mind with the other 
approaches.  Although I really liked the evidence-based approach, I think the 
problem-solving approach has the most real-world application. 
S432 This approach incorporates real life scenarios that add critical thinking to the 
basic transfer. This approach also allows learners to understand what the 
patient, as well as staff, is feeling during the transfer. I thought the scratch 
pad was helpful but not sufficient by itself and did not allow participants to 
interact. 
S113 The use of specific cases provides real-world situations. I feel the workers 
will be more open to change if they can see how the change directly affects 
their daily routine 
S391 I feel that I learned the most about the new transfer method from this 
approach and that it forced me to really think about how this transfer would 
be applicable and realistic to my everyday work. It also included 
communication, problem solving and discussion. I liked that we were hands 
on practicing the transfer. 
S381 I think it applies things to very specific situations and therefore is the most 
generalizable to actual situation. 
(Table 4.14 continued from the previous page)
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The reasoning and justifications behind the participants’ choices were primarily in 
agreement with data extracted from the analysis of the worksheets, surveys and open 
discussions.  Participants who rated the evidence-based approach to be the most 
convincing approach reported that it provides the hard evidence to show the differences 
between the two methods.  The visualization of the evidence helped them “to see why the 
change is needed”.  In addition, the data are personalized to the participants themselves.  
This made it easier for them to relate to the data since they know that the data were 
generated from their own personal experience.  The participants also reported this 
approach facilitated their learning process in the shortest amount of time. 
Participants who voted for the scenario-based approach argued that the method 
was more hands-on compared to others.  The hands-on approach allowed simultaneous 
thinking and acting processes that provided a more realistic representation of real 
situations.  Since the scenarios were realistic, the participants reported that they were able 
to relate more to the situations compared to the other two methods.  The participants also 
reported that this approach consider multiple future possibilities, which would get them 
more prepared for application in real workplace settings.  Another component that 
contributed to the approach being rated the most persuasive approach was the ability to 
experience the work methods from multiple point views.  Participants also reported that 
being immersed in several perspectives would force them to think about how to think 
about things that they would not think of when being introduced using the other 
approaches. 
The participant who rated the scratch pad to be the most persuasive approach 
commented that the approach helped her to make side by side comparisons between the 
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two work-methods.  The ability to make this side by side comparison facilitated the 
process of convincing herself of the benefits of one work method over the other. 
 
Average ranking assessment of introduction-training approaches based on program 
characteristics  
Participants were asked to evaluate the introduction-training approaches based on 
five specific program characteristics.  The evaluations were performed by numerically 
ranking (where 1 is best) their preference between the three introduction-training 
approaches that they experienced in this study.  Evaluations of the characteristics were 
analyzed independently.  Average rank scores were calculated for each characteristic for 
each approach.  Since 1 is the best rating score, lower average values represent a better 
evaluation.  The summary of the average ranking is summarized in Table 4.15 below. 
Table 4.15: Average ranking of characteristics between the three introduction-training 
approaches (Lower average value represents better evaluation) 
 
Characteristics: 
Scratch pad 
approach  
Evidence-
based 
approach 
Scenario-
based  
approach  
Easy to follow structure / organization  2.9 1.7 1.5 
Potential practicality in a real work setting 2.6 2.2 1.2 
Good level of engagement with participants 2.5 2.2 1.4 
Encourages deep contemplation 1.8 2.2 2.0 
Addresses potential issues and concerns 2.5 2.1 1.5 
Overall 2.8 1.8 1.5 
Note: 3 point scale:  1 = the best, 3 = the least 
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On first examination of the data in Table 4.17, the average ranking analysis 
between the approaches shows that participants rated all three approaches similarly with 
regards to encouraging deep contemplation, which provides validation for including all 
three categories of approaches.  Beyond that one characteristics, though, the participants 
rated the evidence- and scenario-based approaches more favorably on being easy to 
follow, than the scratch pad approach.  The scenario-based approach was generally rated 
more favorably than the other two approaches on the other three characteristics.  
Statistical investigation were then conducted on each of the characteristic component in 
order to further compare the participants’ ranking score between these three approaches.  
Non-parametric testing using Friedman’s test was performed to see if the differences in 
the ranking scores are significant.  A post-test analysis using Dunn All Pairs for Joint 
Ranks were then conducted to compare the ranking score by pairs of approaches.   
Statistical tests on each of the characteristic component 
Introduction-training program characteristic 1: Easy to follow structure / organization  
  
In terms of “easiness to follow the organization or structure”, the participants on 
average rated both the scenario- and evidence-based approaches to be better than scratch-
pad approach.  This is consistent with data from the individual worksheet and open 
discussion where some of the participants evaluated the scratch-pad approach structure to 
be “too free flow” and “open ended”.  The participants’ average ranking of the three 
approaches on this characteristic component is tabulated in Figure 4.19. 
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Note: 3 point scale:  1 = the best, 3 = the least 
Figure 4.19: Participants’ average ranking of the approaches on Characteristic 1 (Easy to 
follow structure / organization) 
 
Friedman’s test was performed to see if the differences between the approaches 
are significant.  The p-value for the test was below than 0.0001, which indicates that the 
differences in participants’ responses are statistically significant.  The Dunn All Pairs for 
Joint Ranks test shows that there are significant difference between the scratch-pad and 
evidence based approaches, as well as between scratch-pad and scenario based 
approaches.  There are no significant differences between evidence and scenario based 
approaches.  The summary of post-test analysis using Dunn All Pairs for Joint Ranks is 
summarized in Table 4.16. 
 
Table 4.16: Characteristic 1 analysis using Nonparametric Comparisons For All Pairs 
Using Dunn Method For Joint Ranking 
 
Level  - Level 
Score Mean 
Difference 
Std Err Dif Z p-Value 
Scratch pad approach Scenario approach 26.9500 5.2076 5.1752 <.0001* 
Scratch pad approach Evidence approach 23.9500 5.2076 4.5991 <.0001* 
Scenario approach Evidence approach -2.9500 5.2076 -0.5665 1.0000 
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Introduction-training program characteristic 2:   Potential practicality in a real work 
setting 
This characteristic component tried to compare participants’ views on the 
practicality of the approaches when considering them being implemented in a real work 
setting.  On average, the participants rated the scenario-based approach to be the best.  
This is followed by evidence-based and then scratch pad approaches.  The data show that 
simulating scenarios as well as having role-playing activities appeared, to a few more of 
the participants, to be more practical than collecting employees’ data or asking them to 
do a cognitive mapping activity.  The participants’ average ranking of the three 
approaches on this characteristic component is tabulated in Figure 4.20. 
 
Note: 3 point scale:  1 = the best, 3 = the least 
Figure 4.20: Participants’ average ranking of the approaches on Characteristic 2 
(Potential practicality in a real work setting) 
 
The p-value for the Friedman’s test was below than 0.0001, which signifies that 
the ranking scores between the approaches are significantly different.  The post-hoc 
analysis using The Dunn All Pairs for Joint Ranks test reveals that the participants’ 
ranking of the scenario based approach is significantly higher compared to the evidence 
and scratch pad approaches.  The differences between the evidence and scratch pad 
approaches are not significant.  The summary of post-test analysis using Dunn All Pairs 
for Joint Ranks is summarized in Table 4.17. 
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Table 4.17: Characteristic 2 analysis using Nonparametric Comparisons For All Pairs 
Using Dunn Method For Joint Ranking 
 
Level  - Level 
Score Mean 
Difference 
Std Err Dif Z p-Value 
Scratch pad approach Scenario approach 27.9500 5.2076 5.3672 <.0001* 
Scratch pad approach Evidence approach 7.9500 5.2076 1.5266 0.3806 
Scenario approach Evidence approach -19.9500 5.2076 -3.8310 0.0004* 
 
Introduction-training program characteristic 3:   Good level of engagement with 
participants 
 In the evaluation of this program characteristic, the participants were asked to 
compare and rank the introduction-training approaches’ degree of engagement with the 
participants.  The data suggested that scenario based approach was more engaging 
compared to the two other approaches.  On average, the participants rated the scratch-pad 
approach to be the least engaging approach.  The participants’ average ranking of the 
three approaches on this characteristic component is tabulated in Figure 4.21.  
 
Note: 3 point scale:  1 = the best, 3 = the least 
Figure 4.21: Participants’ average ranking of the approaches on Characteristic 3 (Good 
level of engagement with participants) 
 
Statistical analysis using Friedman’s test shows that there are significant 
differences in participants’ ranking of the three approaches.  The p-value for the 
Friedman’s test is 0.0029.  The post-test analysis using Dunn All Pairs for Joint Ranks 
shows that the ranking of the scenario-based approach is significantly higher compared to 
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the evidence- and scratch pad approaches. Meanwhile, there are no significant differences 
of the ranking score between the evidence and scenario based approaches.   The summary 
of post-test analysis using Dunn All Pairs for Joint Ranks is summarized in Table 4.18. 
 
Table 4.18: Characteristic 3 analysis using Nonparametric Comparisons For All Pairs 
Using Dunn Method For Joint Ranking 
 
Level  - Level 
Score Mean 
Difference 
Std Err Dif Z p-Value 
Scratch-pad approach Scenario approach 20.9500 5.2076 4.0230 0.0002* 
Scratch-pad approach Evidence approach 5.9500 5.2076 1.1426 0.7597 
Scenario approach Evidence approach -14.9500 5.2076 -2.8708 0.0123* 
 
 
Introduction-training program characteristic 4:   Encourages deep contemplation 
The next comparison that participants were asked to make was related to how the 
approaches may influence deeper contemplation.  It should be noted that this question is 
similar to the one asked in the individual survey assessment.  However, the responses 
from averaged data from the individual survey were inconsistent with the averaged data 
in this analysis.  In the survey assessment, the participants rated the evidence-based 
approach best at encouraging deeper contemplation, followed by the scenario-based 
approach and lastly the scratch pad approach.  However, in this later, direct comparison 
activity, the participants ranked all three about the same, with the trend in the ordering 
being scratch pad approach, followed by scenario- and then evidence-based approaches, 
as shown in Figure 4.22.   
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Note: 3 point scale:  1 = the best, 3 = the least 
Figure 4.22: Participants’ average ranking of the approaches on Characteristic 4 
(Encourages deep contemplation) 
 
Further statistical analysis using Friedman’s test showed that there were no 
significance differences in the ranking scores between the approaches (p-value = 0.0523).  
This trend is consistent with data obtained from the individual survey assessment where 
the participants’ rating of the approaches with regards to how each approach encourages 
contemplation were also found to be similar across the three approaches.   
 
Introduction-training program characteristic 5:   Addresses potential issues and 
concerns 
 The participants were also asked to compare the extent to which the three 
approaches addressed potential issues and concerns that the participants may have had 
during the sessions.  Overall, it was found that the participants’ tended to rank the 
scenario-based approach higher and the scratch pad approach lower in terms of 
addressing potential issues and concerns that might arise in the future.  This is consistent 
with the individual worksheet data, where participants were raising the issue of having 
limited ability to project future scenarios when using the scratch pad approach. The 
participants’ average ranking of the three approaches on this characteristic component are 
shown in Figure 4.23.  
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Note: 3 point scale:  1 = the best, 3 = the least 
Figure 4.23: Participants’ average ranking of the approaches on Characteristic 5 
(Addresses potential issues and concerns) 
  
The Friedman’s analysis suggests that there are statistical differences in the 
participants’ response (p-value = 0.0106).  Post-test analysis using Dunn All Pairs for 
Joint Ranks shows that the difference comes were between scenario based and scratch-
pad approach.  The differences between scenario and evidence based approaches are 
insignificant, as demonstrated in Table 4.19.   Similarly, the differences between the 
evidence based and the scratch-pad approaches were also found to be insignificant. 
 
Table 4.19: Characteristic 5 analysis using Nonparametric Comparisons For All Pairs 
Using Dunn Method For Joint Ranking 
 
Level  - Level 
Score Mean 
Difference 
Std Err Dif Z p-Value 
Scratch pad approach Scenario approach 18.9500 5.2076 3.6389 0.0008* 
Scratch pad approach Evidence approach 7.9500 5.2076 1.5266 0.3806 
Scenario approach Evidence approach -10.9500 5.2076 -2.1027 0.1065 
 
 
Overall ranking of introduction-training approaches 
The last part of the comparison activity involved having participants rank the 
approaches in terms of their overall assessment.  The participants’ average ranking score 
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of the overall assessment suggests that both the scenario- and evidence-based approaches 
were rated higher than the scratch pad approach.  This trend is evident as shown in Figure 
4.24 below. 
 
Note: 3 point scale:  1 = the best, 3 = the least 
Figure 4.24: Participants’ average ranking of the overall assessment between the three 
approaches 
 
In order to statistically test for differences in participants’ assessment of these 
three approaches, the data were analyzed using Friedman’s test.  The p-value for 
Friedman test was calculated to be 0.0002, which indicates that there are significant 
differences between the three approaches.  Further analysis using Dunn All Pairs for Joint 
Ranks shows that there are significant difference between the scratch pad and evidence-
based approaches, as well as between scratch pad and scenario-based approaches.  The 
differences in participants’ comparison between the evidence- and scenario-based 
approaches were not significant.  The summary of post-test analysis using Dunn All Pairs 
for Joint Ranks is summarized in Table 4.20. 
 
 
Table 4.20: Analysis of overall assessment using Nonparametric Comparisons For All 
Pairs Using Dunn Method For Joint Ranking 
 
Level  - Level 
Score Mean 
Difference 
Std Err Dif Z p-Value 
Scratch pad approach Scenario approach 24.9500 5.2076 4.7911 <.0001* 
Scratch pad approach Evidence approach 19.9500 5.2076 3.8310 0.0004* 
Scenario approach Evidence approach -4.9500 5.2076 -0.9505 1.0000 
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Group design of ‘ideal’ introduction-training program  
After the participants had a chance to individually compare the three approaches, 
they were asked to collaboratively work together in a group activity.  Each group was 
given an opportunity to design what they collectively thought would be the most effective 
introduction-training approach for implementing a workplace change.  The design from 
each group can be found in Appendix M.  The groups’ designs of their ideal introduction-
training approaches were then analyzed for similar component patterns and trends.  The 
analyses were conducted in two steps.  The first step included frequency and order 
analyses to compile the number and sequence of similar components used by different 
groups.  The next step was creating an integrated design that represents the designs from 
each group.  These analyses are further discussed in the next two subsections. 
 
Frequency and order analyses 
A frequency analysis was conducted to analyze the pattern of recurring 
component activities shared across the groups’ designs of the ideal introduction-training 
program.  The frequency analysis is summarized in Table 4.21. 
 It can be seen that three groups prefer a demonstration of the original method at 
the beginning of the introduction-training program.  One group wanted the moderator to 
describe the original method of doing the task while two other groups wanted to skip the 
introduction of the original method all together.  The means of introducing the new work 
method to the employees were primarily divided into two: demonstration and watching 
video of the new work method.  One group wanted both demonstration and watching the 
video during the introduction of the new method.  Two groups preferred demonstration of 
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the new method while three groups wanted to use a video to introduce the change to the 
employees.  
 All groups agreed that the program should have a component wherein participants 
simulate the old method before any simulation with the new method.  Five out of six 
groups thought that the program should consider simulating the old method without 
scenarios while one group thought that simulation of the old method should be coupled 
with a specific workplace scenario.  All six groups agreed that it would be helpful for the 
employees to simulate the new method of doing the task along with specific scenarios 
they may encounter in a real workplace context.  Four groups were of the view that 
simulation of the new method without attachment to a specific scenario was necessary 
before the employees would simulate the new work method with specific workplace 
scenarios.  
In terms of reflective component, it seems that group discussions are thought to be 
important by all six groups.  All groups suggested that having an open discussion 
focusing only on the new method, as well as another section of discussion comparing 
between the old and new method is important.  Four out of six groups also wanted an 
open discussion focusing solely on the old method.  Five out of six groups thought that 
having a personal survey as a method to check competency and understanding might help 
the reflecting and contemplating process. 
In addition to the frequency analysis, the components of the groups’ ideal 
introduction-training program were analyzed for order pattern.  Each groups’ program 
was mapped out in a timeline format to visually illustrate its order.  The order analyses 
were conducted to identify similar ordering patterns of the components across the 
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different groups’ designs.  Overall, the groups began their programs with an introduction 
session before going into the training session. In the training session, the scenario- and 
evidence-based components were utilized by all groups.  It was observed that all groups 
integrated the scenario- and evidence-based approaches in their designs.  The discussion 
activities would take place right after the simulation and explanation of the recorded data.  
For most of the groups, the completion of the personal survey to verify employees’ 
understanding of and competency with the new method marked the end of the program. 
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Table 4.21:  Frequency analysis of the components involved in the design of participants’ 
“ideal” introduction-training program. 
 
Component Activity Quantity  
of groups  
Introduction demonstrate original method 3 
describe about original methods 1 
demonstrate new method 3 
watching video of the new method 4 
share statistics and benefits about new method 2 
describe implementation policy 1 
Scenario 
based 
 
simulate old method without scenario 5 
simulate old method  with scenarios 1 
simulate new method without scenario  4 
simulate new method  with scenarios 6 
role playing from multiple perspectives 2 
project and talk about other / difficult scenarios (not 
covered in training)  
2 
Evidence 
based 
 
collect data of original method 6 
analyze data of original method 6 
collect data of new method 6 
analyze data of new method 6 
analyze observation of and between methods 2 
Individual 
internalization  
 
sharing personal thoughts of old method (no discussion) 1 
sharing personal thoughts of new method (no discussion) 1 
personal reflection time comparing between old and new 
methods 
2 
personal survey  5 
hand back personal reflection worksheet comparing 
between old and new methods 
1 
Group 
discussion 
discuss thoughts - open  discussion of original method 4 
discuss thoughts - open discussion of new method 6  
discussion comparing between old and new methods 6 
Ending disseminate relevant information about new method 1 
signing off documents to verify employees’ competency 
with the new method 
1 
Note: Bold indicates three or more groups (out of six groups) include the component in 
their design of the ideal introduction-training implementation program  
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Integrated design of participants’ ideal approach 
  
Overall, it was found that each group integrated the components of evidence, 
scenario and reflection in their ideal design.  Each group included the components of 
collecting and analyzing personalized data during a practice session.  Similarly, each 
group included the component of realistically simulated scenarios into their introduction-
training program.  Even though the scratch pad approach generally did not receive very 
favorable responses from the participants, two out of the six groups included a version of 
a modified scratch pad approach in their design.  Open discussion activities to encourage 
reflection and thinking were also included as part of the program by all groups.  All in all, 
the data suggested that any single individual introduction-training approach may not be as 
desirable as including more than one approach.  Combining and integrating the 
approaches together in the participants’ collective ‘ideal’ design shows that the 
participants considered that to be a stronger approach to the process of introducing and 
training employees on a new workplace change 
 Following the examination of each group’s program, an integrated design of an 
introduction-training program was created which included design components from each 
groups’ ideal program.  Integration of components from each group was made through 
careful examination of both the frequency and order analyses on the groups’ data.  
Relevant component activities proposed by the participants were grouped together for 
comparison purposes.  Within this grouping, the component activities were categorized 
into two cluster: 1) main components (component with higher frequency), and 2) 
alternative components (component with lower frequency).  The purpose of this 
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clustering activity was to reduce the component activities into either a main or alternative 
program component in the final integrated design.  This clustering analysis is 
summarized in Table 4.22.   
These main and alternative program components were then organized in a 
timeline format.  The organization of the component activities were based on the 
preferred order patterns across the groups’ ideal introduction-training programs.   
 
Table 4.22: Clustering analysis to determine component activities to be included in the 
integrated design of an introduction training program 
 
Grouping 
of the 
component 
activities 
Comparison between component 
activities 
Main component 
activity (quantity 
of groups) 
Alternative 
component 
activity 
(quantity of 
groups) 
Introduction 
of old 
method: 
Introduction of old method: Inclusion 
vs. exclusion of old method during 
introduction session 
Inclusion of old 
method during 
introduction(4) 
Exclusion of old 
method during 
introduction (2) 
Introduction of old method: 
demonstration vs. describing the old 
method 
Demonstrating old 
method (3) 
Describing old 
method (1) 
Introduction 
of new 
method: 
Introduction  of new method:  
demonstration vs. watching video of the 
new method 
Watching video of 
new method (4) 
Demonstrating 
new method (3) 
Simulation 
of old 
method 
Simulation of old method: Simulation vs 
no simulation of the old task 
Simulating old 
method of doing 
task (6) 
No simulation of 
old method of 
doing task (0) 
Simulation of old method: Simulate the 
task without scenario vs simulate with 
scenarios  
Simulate old 
method without 
scenario (5) 
Simulate old 
method with 
scenario (1) 
Simulation of old method: Simulate the 
task while collecting evidence data at 
the same time vs simulate the task 
without collecting evidence data  
Simulate and 
collect evidence 
data of old method 
at the same time 
(5) 
Simulate old 
method without 
collecting 
evidence data (1) 
(Table 4.22 continued on the next page)
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Grouping of 
the 
component 
activities 
Comparison between component 
activities 
Main component 
activity (quantity 
of groups) 
Alternative 
component 
activity 
(quantity of 
groups) 
Simulation 
of new 
method 
Simulation of new method: Simulation 
vs no simulation of the new task 
Simulating new 
method of doing 
task (6) 
No simulation of 
new method of 
doing task (0) 
Simulation of new method: Simulate 
the task while collecting evidence data 
at the same time vs simulate the task 
without collecting evidence data 
Simulate and 
collect evidence 
data of new 
method at the 
same time (5) 
Simulate new 
method without 
collecting 
evidence data (1) 
Simulation of new method: Repeat 
simulation of new method with 
different scenarios vs no repetition of 
simulation with different scenarios 
Repeat simulation 
of new method 
with different 
scenarios (4) 
No repetition of 
simulation new 
method with 
different 
scenarios (4) 
Projection of 
future 
scenarios 
Projection of future scenarios: 
Inclusion vs. exclusion of scenario 
projection activity 
  
Exclusion of 
projection activity 
(4) 
Inclusion of 
projection 
activity (2) 
Projection of future scenarios:  
Projection activity before vs. after 
discussion activity 
Project scenarios 
with new method: 
after discussion  
activity (2) 
Project scenarios 
with new method: 
before discussion 
activity (0) 
Discussion 
activity 
Discussion activity : Inclusion vs. 
exclusion of open discussion  
 
 
Inclusion of open 
discussion 
comparing old & 
new method (6) 
 Exclusion of 
open discussion 
(0) 
Content of discussion activity: 
discussion of old and new methods as 
well as comparing between old and 
new methods vs.  discussion of new 
method as well as comparing between 
old and new methods (no discussion on 
old method) 
open discussion of 
old, and new 
method, as well as 
open discussion 
comparing 
between old & 
new methods (4) 
open discussion 
new method, as 
well as open 
discussion 
comparing 
between old & 
new methods (2) 
Discussion activity: Discussion activity 
after simulation activities vs. discussion 
activity in between simulation activities 
Discussion activity 
after simulation 
activities (5) 
Discussion 
activity in 
between 
simulation 
activities (1) 
(Table 4.22 continued on the next page)
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Grouping of 
the 
component 
activities 
Comparison between component 
activities 
Main component 
activity (quantity 
of groups) 
Alternative 
component 
activity 
(quantity of 
groups) 
Personal 
reflective 
activity 
Personal reflective activity: Inclusion 
vs. exclusion of personal reflective 
activity  
 
Exclusion of 
personal reflective 
activity (4) 
Inclusion of 
personal 
reflective activity 
(2) 
Individual 
survey 
activity 
Individual survey activity: Inclusion vs. 
exclusion of individual survey  
 
Inclusion of 
individual survey 
(5) 
Exclusion of 
individual survey 
(1) 
Individual survey activity:  survey 
activity completed before vs. after 
discussion activity 
Complete survey 
after discussion  
activity (5) 
Complete survey 
before discussion  
activity (5) 
 
(Table 4.22 continued from the previous page)
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Every group suggested that the introduction training program should take a 
maximum of two hours.  The program should begin with an introduction, where the 
moderator would give a review of the old method of doing task.  The review of the old 
method is intended to sensitize and mentally prepare the employees to focus on the 
specific change to be introduced.  The moderator would demonstrate the original method 
for doing a task to assist memory recall as well as point out current issues with the 
original/old method of doing the task.  The new method of doing the task would then be 
introduced using either video or live demonstration.  During this introduction, the 
moderator would also complement the video and demonstration by sharing with the 
employees data and statistics on how the new method is superior to the original method.  
The employees would have a chance to ask questions, raise concerns, and try using the 
new method at this point of time.  
Following the introduction would be a practice period in the program.  The 
employees would be given a chance to compare the old and new methods through 
simulation activities.  The employees would start by demonstrating the original method 
of doing the task.  At the same time, the moderator would collect employees’ data during 
the simulation. The data could be a time study to compare the speed between the 
methods, the count of error rates, output productivity, employees’ postural behaviors, or 
other types of relevant data.  Next, the employees would be given a chance to practice the 
new method of doing the task.  Similar to the previous activity, the moderator would 
collect employees’ data during this practice session.  It should be noted that these two 
simulations were of a generic scenario, where they do not include any specific 
challenging work situation.  In the next activity, the employees would be asked to repeat 
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the use of the new method of doing the task.  However, this practice session would 
involve specific scenarios that the employees may encounter in the real workplaces.  The 
simulated scenarios might be the most common scenario, a worst case scenario or 
specific challenging situations that the employees have encountered in the past.  The 
simulation activity will be set-up to be as realistic as possible, and employees will also be 
asked to role-play from different perspectives.  For example, the participants might be 
asked to simulate the method as an inexperienced employee, an older employee, 
employee with past injury history or others.  Again, the moderator will be collecting data 
of the simulation activity. 
The next activity would focus on analysis of the data.  The moderator would show 
the employees the data that had just been collected while they were performing the task 
simulations.  An explanation of what the data means would be offered to the employees.  
In addition, the moderator would also provide information on how the data should be 
translated to reality.  The session would also include an opportunity for employees to ask 
questions regarding the data.  If there was time, and if it was applicable, the employees 
might also be shown how their data compared with that of other groups of workers, or 
from data from research studies. 
The program would then move into to a discussion period. The employees would 
be given a dedicated time to allow for personal reflection to compare between the two 
methods.  This dedicated time might include some semi-structured reflective exercises to 
facilitate quality thought processes among the employees.   
Next, the moderator would moderate an open discussion to compare between the 
two work methods.  The employees would be encouraged to share their thoughts and 
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feelings with regards to both original and new methods of doing work.  This discussion 
would be structured to allow employees to build upon each other’s thoughts.  The 
moderator would be responsible for ensuring that the discussion stayed on topic.  In 
addition, the moderator would also balance the content of discussion so that it did not 
overemphasize either the advantages or disadvantages of the new method of doing the 
task.  Where applicable, the moderator would prompt follow-up questions in order to 
keep the discussion on track.  
Before ending the 2 hour program, the moderator would ask employees to project 
other challenging scenarios, and initiate discussion on how the projected scenarios might 
impact the new method of doing the task.  Lastly, a personal survey instrument would be 
distributed to the employees as a method to check their understanding and competency 
regarding the new method for doing the task.  The summary of the components in this 
integrated introduction-training program is summarized in Figure 4.25. 
The majority of the components included in this integrated program were based 
on their representation in a majority of the ideal programs created by the participant 
groups.  However, it should be noted that live demonstration of the new method for doing 
a task, personal reflective exercises and scenarios projection activity components were 
also included as alternatives in this integrated program.  These alternative option 
components were represented by at least two groups in the design of their ideal 
introduction-training program.   
240 
 
 
moderator 
demonstrates 
original 
method for 
doing task  
(introduction)  
moderator 
shows video 
of the new 
method for 
doing task  
(introduction) 
employee 
simulate 
original 
method for 
doing task 
without 
specific 
scenario 
simulation 
(experiential) 
employee 
simulate new 
method for 
doing task 
without 
specific 
scenario 
simulation 
(experiential) 
employee 
simulate new 
method for 
doing task 
with specific 
scenario 
simulation 
(experiential) 
moderator 
shows data 
of original 
method for 
doing task  
(evidence) 
moderator 
shows data 
of new 
method for 
doing task  
(evidence) 
personal 
reflection 
activity 
comparing 
between 
original and 
new methods 
for doing 
task 
(reflective) 
open 
discussion 
comparing 
between 
original and 
new methods 
for doing 
task 
(reflective) 
project and 
talk about 
other 
challenging 
scenarios   
(reflective) 
personal 
survey to 
check 
employees' 
understandin
g and 
competency 
(reflective) 
 
moderator 
demonstrates 
new method 
for doing 
task  
(introduction) 
moderator 
collects data 
of original 
method for 
doing task  
(evidence) 
moderator 
collects data 
of new 
method for 
doing task  
(evidence) 
employees 
role playing 
from 
multiple 
perspectives 
(experiential) 
   
open  
discussion of 
original 
method for 
doing task  
(reflective) 
  
  
  
moderator 
collects data 
of new 
method for 
doing task  
(evidence) 
   
open 
discussion of 
new method 
for doing 
task  
(reflective) 
  
 
Figure 4.25: Components involved in the integrated design of participants’ ideal introduction-training program 
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Learning Styles Inventory 
The Kolb Learning Style Inventory (LSI) is an instrument designed to categorize 
an individual’s style of learning.  According to Kolb et. al (1995), the tool describes how 
a respondent learns, and does not evaluate the respondent’s learning ability.  As discussed 
in earlier sections, participants in the current study were asked to complete this learning 
style inventory instrument, in order to understand the distribution of the preferred 
learning styles of the study participants, which could be related to their opinions 
regarding the various introduction-training approaches to which they were introduced 
during the study.  
 All 22 participants completed the Kolb’s LSI in between their scheduled 
sessions.  However, the Kolb’s LSI data from two participants were excluded because of 
form incompletion.  The participants’ responses on the Kolb questionnaire were 
processed and used to categorize the participants into one of the four learning styles.  
Overall, eight participants were categorized as accommodators.  The groups of divergers, 
convergers, and assimilators each consisted of four participants.   
The plurality of participants (about 40% of the population) was categorized as 
accommodators, which indicates that they might be more comfortable with activities that 
involve concrete experience and active experimentation.   This might be attributed to the 
fact that a large proportion of the participants were students in applied healthcare 
profession program.    Kolb et. al (1995) claimed that there might be some relationship 
between one’s learning style and their career choices, since certain characteristic learning 
styles might be best suited to meet specific workplace demands.  For example, the 
average LSI scores of those in the research field show that they are mostly assimilators, 
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who emphasize reflective observation and abstract conceptualization.  On the other hand, 
engineers have a higher likelihood of being convergers who have preferred learning 
methods consisting of abstract conceptualization and active experimentation. 
This information reveals the likelihood that a percentage of the participants in this 
phase of the study might favor activities that involve concrete experience and active 
experimentation.  This might explain to some degree why evidence- and scenario-based 
approaches were rated positively compared to the scratch pad approach.  Even though 
about 40% of the population were categorized as accommodators, the other three groups 
of divergers, convergers, and assimilators each consisted of 20% of the population.  The 
learning styles of the participants were distributed across all four learning styles, as 
visually shown in Figure 4.26.   The presence of all four types of learning styles among 
the participants demonstrates that all of the styles were represented in the study and none 
were excluded.    
Further examination of the Kolb’s LSI distribution shows that each participant 
group consisted of a mix of two or more learning styles.  This indicates that the ideal 
designs were not created by groups with homogenous learning styles.  The distribution of 
individuals’ learning style in each group is summarized in Table 4.23.   
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Figure 4.26:  Distribution of participants’ learning style, adapted from Kolb’s Learning 
Style Type Grid (Kolb et al.1995).  The red marks represent the relative score of each 
participant participated in this study 
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Table 4.23:  Distribution of learning style in each group 
Group Quantity of 
participants 
 in the group 
Learning styles and number of participants 
Accommodator Diverger Converger Assimilator 
Group 1 3 2  1   
Group 2 2  1 1  
Group 4 5 
2 missing data 
2   1 
Group 5 4 2 1  1 
Group 6 4 1  1 2 
Group 7 4  1 3  
Note:  Data from Group 3 were excluded from this study due to issues with their dataset  
 
4.8 Study Limitations 
There were several limitations in this phase of the study.  The first limitation was 
a modest number of participants involved in evaluating these three introduction-training 
approaches.  The study design of this phase involved having participants coming to 
multiple sessions for an extended period of time.  Another requirement is that each 
participant would remain with their group through all four data collection sessions.  
Recruitment posed a challenge since multiple (and extended) sessions had to be arranged 
around the schedules of multiple participants.  Even though the sample size was small, 
the participants were diverse in terms of their age, gender, location of their clinical 
experience, years of experience performing transfer tasks, and learning styles (identified 
through Kolb’s Learning Inventory).  As such, these diversities offset, to degree, the 
limitation in the quantity of participants. 
Another limitation of this phase of the study was that the participants were not 
being presented with the full version of the introduction-training approaches. Some 
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components in each of the approaches were either skipped or shorten due to the time 
constraint (less than 1 hour per session).  In the scratch pad approach, each participant 
was only given about one minute to share the summary of the scratch pad worksheet that 
they created in 15 minutes.  To cover all of the main points in such short amount of time 
was expected to reduce the quality of their presentation.  In the evidence-based approach, 
the data were only obtained from one participant.  In addition, only four EMG electrodes 
were used and all were attached to the participant’s upper extremity.  Involving more 
participant, electrodes, and muscles of interest would increase the sample size of the 
dataset, and may give a more comprehensive overview of the effects of the new method 
to the participants.  In the scenario-based approach, participants were allowed to chose 
only one specific scenario for simulation activity.  Participants were limited in the 
number of roles they could try.  Even though everybody was given an opportunity to 
project (imagine) their thoughts from multiple perspectives, only a few participants got 
the chance to physically enact the simulation within multiple roles.  To account for these 
limitations made necessary by the time constraint, the participants were repeatedly told 
that what they were experiencing was a compressed version of the approaches, since the 
sessions were bounded by time.  However, all the major components of the program were 
included for them to evaluate. 
Another limitation is that most of the participants had either seen or used the 
HoverMatt system, and may have had formed bias about the device.   This is confirmed 
from the baseline data, where the average rating for HoverMatt was 7.8 out of 10, which 
indicates that the participants generally had a positive perception of the device.  The 
participants may have a higher tendency to not be too critical of the device, and 
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consequently, this behavior might indirectly translate to their evaluation on the training-
approaches being explored in this study.  As a measure to control for this tendency, the 
participants were asked to pretend that this is the first time they were introduced to the 
device.  They were also repeatedly reminded that the study is not focusing on the 
HoverMatt but the introduction training approaches.   
The next limitation is that the participants were limited to performing one lateral 
transfer per work method during each approach that they experienced.  Again, this 
problem was due to time limitations.  The transfer activity was limited to allow for other 
components in the session.  For some participants, this was the first time they were 
introduced to the HoverMatt system.  For some others, they might have seen the device 
but may have not had a chance to use it in clinical settings.  Thus, limiting the practice 
session with the HoverMatt to only one trial per approach might not have been adequate 
for the participants.  They might not be competent enough to fully understand and 
experience the advantages and the disadvantages of the new device based on this limited 
practice.  As an effort to partially address this issue, the participants were constantly 
reminded that they were experiencing the compressed version of the approaches in this 
phase of study.  In the full version of the introduction-training approach, everyone would 
have a chance to do more than one transfer until they are comfortable using the new 
device.  The participants were asked to keep this limitation in mind when evaluating the 
approaches.   
There was also a limitation that is related to statistical analysis process.  This 
study employed a number of statistical tests to identify trends and patterns in the dataset.  
However, in the process of analyzing data through multiple comparisons, no statistical 
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correction was conducted to protect or maintain the significance at the alpha level of 
0.05.  As a result, the set of statistical tests, as a whole, cannot be ascertained at the 
significance level of 0.05. This study was intended as an exploratory effort to acquire 
preliminary insights of the underlying hypothesis.  The statistical analyses were not 
meant to be exhaustive, but was simply applied in order to provide an preliminary 
quantitative comparison among respondents and per survey item responses.   
Lastly, the generalization of the findings in this phase of study should be 
cautioned due to the inherent limitations in the pre-experimental design method used in 
this study.  Several limitations such as the use of convenience sampling (instead of 
randomized sample), the lack of having a control group, inability to control specific 
situational conditions (such as stress and urgency in transferring actual patient) in the task 
simulations, etc. may all contribute to some degree of error, and collectively pose a 
degree of threat to the study’s validity.  However, it should also be noted that steps were 
also taken to limit as much as the sources of error as possible.  Examples include the use 
of a moderator script in all sessions to reduce researcher bias, different treatment 
(contemplative approaches) order for each group to minimize order bias, and the 
administration of personal assessment prior to open discussion to control for subject-
interaction bias.  Although this study was only at an exploratory stage, the mix methods 
with repeated measures design provided convergent and consistent results from multiple 
instrument methods (individual survey, open discussion, ranking activity, generative 
methods, etc).  Future work may include a replication of this pilot training session that 
addresses some of the above mentioned limitations, a quasi-experimental field study 
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(such as a non-equivalent control group design) in order to  generate higher order 
evidence to support the study’s findings. 
 
4.9 Conclusions  
The second phase of study was an exploratory experimental research study in a 
controlled setting.  This study was intended to further explore the initial theoretical 
groundwork about information processing mechanisms involved during the change 
process (introduction of a new safety-related workplace tool or method).  This phase was 
considered a continuation of the first phase in that it focused on integrating theoretical 
concepts derived from the literature review with some of the findings from the first phase 
of the study.  Specifically, this part of the study explored potential pathways to facilitate 
information processing, reflection, and contemplation when being introduced to a change.  
The elements of reflection, understanding, and internalization had been identified in the 
previous phase of study as one of the main themes to influence successful 
implementation initiatives.  Exploration on these specific topic areas may lead to insights 
and understandings of practical steps to be taken during the introduction-training stage. 
This repeated measures design study in a laboratory setting explored the effect of 
three different contemplative approaches to influence the participant’s intention and 
attitude to use an introduced ‘change’.  Twenty-two participants with various amounts of 
work experience in healthcare were introduced to a new method (HoverMatt) of 
performing a specific task (lateral patient transfer), through three different contemplative 
approaches.  Each approach consisted of a set of unique activities that were designed to 
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facilitate the use of the “slow thinking system” discussed in the literature review chapter 
(Chapter 2).  Subjects then provided their evaluations of each of the methods through 
structured, moderator-led discussion activities.  Lastly, the participants were asked to 
collaboratively design, in groups, their version of an “ideal” introduction-training 
program.   
The outputs of this phase include participants’ assessments of the three 
introduction-training approaches.  Participants listed a number of advantages and 
disadvantages, as well as improvement suggestions of each individual approach.   
Overall, the evidence- and scenario-based approaches were considered by the participants 
to be superior to the scratch pad approach.  However, the data suggests that any 
individual approach used by itself might not be as desirable as a combination of 
approaches to influence participant’s intention and attitude towards the change.  
Collectively, the participants considered and included, to some degree, all three explored 
approaches in the design of their “ideal” introduction-training programs that they 
developed during their final session of involvement in the study.  The inclusion of the 
elements in all three approaches demonstrates that the potential of having these 
contemplative activities used in future introduction-training programs. An integrated 
introduction-training program was developed to summarize the participants’ designs of 
their ideal programs.  
In conclusion, this study explored the underlying theoretical understanding of 
how the success of intervention efforts can be shaped in the early stages of 
implementation initiative.  The study attempted to operationalize some of the theories and 
understandings that were previously discussed in the review of the literature (Chapter 2).  
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Particularly, the study investigated specific activities to be used in an introduction-
training program that may facilitate the use of a person’s slow-thinking system during the 
information processing activity.  Overall, it was found that integrating contemplative 
activities as part of an introduction-training program’s components was viewed favorably 
and was understood by people who may have to experience changing methods or work 
equipment in a workplace.  Such approaches may facilitate a potential user’s decision 
making process and ultimately, contribute to the overall processes of adoption of sound 
safety-related changes.   
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Chapter 5: Phase 3 – Validation Study 
 
 
5.1 Introduction 
This third phase of study is a continuation of research efforts conducted in the 
first and second phases of the study.  The overarching objective of all three phases of the 
study is to investigate and address the fundamental question of what can be done to 
improve the employees’ acceptance of sound safety-related changes in workplaces. Many 
changes have been implemented in workplaces to address safety issues, but as discovered 
in the first phase of the study, there are numbers of cases where these changes are resisted 
or rejected by the employees.  This is detrimental to both the employees and the 
management: employees remain at greater risk of injury while the employer might 
become reluctant to try new safety initiatives because of the non-acceptance track-record.   
Thus, research efforts are needed to identify factors that will improve adoption rates of 
theoretically sound safety-related changes in workplaces.  
In the first phase of the study, the investigation of past safety-related intervention 
implementation processes in workplaces provided insights into strategies, approaches, 
and underlying barriers and facilitators that influence the end-users’ decision to adopt an 
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introduced change in workplace settings.  The compiled list of main contextual factors 
influencing intervention adoption from both the perspective of safety practitioners and 
employees was systematically documented and analyzed using recognized qualitative 
analysis methods as described by Saldana (2013), and Strauss & Corbin (1998).  
In the second phase of the study, a further investigation was conducted to 
operationalize some of the theoretical groundwork that was relevant to the idea of 
facilitating slow-thinking mechanisms during the early part of the implementation 
initiative.  A repeated measures design study in a laboratory setting explored the potential 
effect of three different introduction-training approaches to influence the participants’ 
intentions and attitudes to use an introduced ‘change’.  Study participants were 
introduced to a new method of performing a specific task, through three different 
contemplative activities.  Subjects provided their impressions of each of the methods 
through a structured, moderator-led discussion process.  Their evaluations of the 
approaches provided understanding about the advantages and disadvantages of each 
approach and how they were expected to influence participants’ intentions and attitudes 
to use.  The data analyses consisted of a mix of quantitative and qualitative methods. 
 Statistical methods were used to analyze participants’ individual survey assessment and 
comparison rankings between the three approaches.   
In Phase Three, a compiled list of key facilitators to influencing intervention 
adoption from the perspective of practitioners and workers (the outcome from the first 
phase) were reviewed with a number of industrial practitioners who are responsible for 
the implementation of safety-related changes at their workplaces.  This was an effort to 
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validate the research team’s interpretations of the data gathered in Phase 1 (member 
checking) in a somewhat larger and importantly more diverse sample of individuals who 
are responsible in implementing workplace safety-related initiatives.  This activity was 
also intended to initiate conversations, provoke thoughts, and inform the participating 
industrial practitioners about what other people (including employees) think is important 
in influencing employees’ acceptance of safety-related changes in the workplace context. 
In addition to sharing and reviewing findings from Phase 1 of the study, Phase 3 
was also designed to obtain feedback on the findings from Phase 2.  The participants in 
this third phase of the study were introduced to an integrated hybrid design of an 
introduction-training program created from analysis of Phase 2 data.  This integrated 
program was described in section 4.7 of Chapter 4.  The summary of the integrated 
program’s components and their contents and order in visual form can be found in Figure 
4.25 (Chapter 4).  The participants in this third phase of study were asked to evaluate the 
anticipated degree of effectiveness and the feasibility of the Phase 2 integrated 
introduction-training program before being given a chance to make modifications to the 
program.  The participants were then asked to modify the program to their own version of 
‘the most effective’ introduction-training program.  In addition to creating the most 
effective program, the participants were also asked to design another program that is 
feasible, yet as effective as it can be.  This activity was intended to identify the expressed 
needs as well as practical constraints from experienced safety practitioners who have 
experience implementing safety-related changes in workplace settings. 
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5.2 Objectives 
The first phase of this study was designed to systematically investigate how past 
safety-related workplace changes had been implemented, especially in the early stages of 
the effort.  This was achieved through employing semi-structured interviews with 
managers who are responsible for identifying and addressing problems in the workplace, 
and workers who have firsthand experience of going through an intervention 
implementation process.  The second phase proposed to systematically investigate and 
compare three introduction-training approaches to be used in the early stage of 
implementation of a safety related change; this was conducted in a controlled setting, not 
an actual work setting.  This exploratory experimental research employed a repeated 
measures study design to explore the effect of three different introduction-training 
approaches on the participants’ intentions and attitudes to use the introduced change. 
The third phase was a qualitative study involving industrial practitioners.  A 
minority of the participants recruited into this third phase of study were previously 
involved as manager-participants in the first phase of the study.  The main purpose of this 
phase of study was to share, review and validate findings in Phases 1 and 2.  The third 
phase had two main objectives: 
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1. Review findings in phase 1 (member checking) and phase 2 with industrial 
practitioners. 
2. Investigate how the presented findings and ideas for introduction-training 
program components might influence the industrial practitioners to possibly 
reconsider their strategies to introduce workplace safety-related changes in the 
future.   
 
5.3 Subjects 
Through semi-structured interview/discussion, data were collected from forty-two 
safety practitioners who are responsible for implementing safety-related changes in their 
workplaces.   This targeted population of industrial practitioners is an extension of the 
same manager population interviewed in the first phase of study.  These participants were 
managers, supervisors, or coordinators who have at least 1 year of experience working in 
the environment where they are responsible for implementation of safety-related 
workplace changes. Their first-hand experiences make them the appropriate candidates to 
verify the outcomes extracted from phases 1 and 2 of the study.   A small number of the 
participants (N=3) in this phase also participated in the first phase of the study.   
The study recruited subjects from several industries, including manufacturing, 
construction, healthcare, automotive, oil & gas, and logistics.  Engaging participants from 
a variety of industries allows these findings to have wider applicability as well as 
reducing study bias.  The participants’ years of work experience were also diverse and 
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extensive, ranging 1-26 years of professional experiences (475 years of cumulative 
experiences).  The demographics of the participants are summarized in Table 5.5.1. 
The study excluded participants that were below 18 years of age.  Young adults 
below the age of 18 are more likely not to be in a managerial position where they would 
have responsibility to implement safety-related changes in the workplace.  There were no 
exclusions made with respect to race, ethnicity, or gender.  
Data from a total of thirty-nine participants were analyzed in this phase of the 
study; data from three additional participants were not used because it became clear 
during the interview that they worked for a company that had a fully participatory change 
process within their organization, the type of process that was not the target of this study.   
It should also be noted that one of the thirty-nine participants (subject 32) was only 
involved in one half of the interview session.  This participant had to leave early due to 
some business arrangements, so the data he contributed to the study were limited to the 
first part of the interview (reviewing findings from the first phase of study).   
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Table 5.1:  Phase 3 participants’ demographics 
Subject 
ID 
Gender Position Industries upon which 
responses were based 
Total years 
of 
experience 
Current 
location 
s01 Male Safety and 
wellness manager 
Manufacturing - food 
processing 
3.5 US Midwest 
s02 Male Assembly safety 
coordinator 
Manufacturing - appliances 
Manufacturing - automotive 
15 US Midwest 
s03 Male Heath, Safety, 
Security, and 
Environment 
superintendent 
Manufacturing - electronics 
Oil and gas 
21 Central 
Malaysia 
s04 Male . Construction 
Manufacturing - food 
processing 
12 Central 
Malaysia 
s05 Female Occupational 
hygienist 
Oil & gas 4.5 Central 
Malaysia 
s06 Male Safety manager Electronic company (2 years) 
Chemical industry (4 years) 
Oil & gas (9 years) 
15 Southern 
Malaysia 
s07 Male Safety manager Chemical - paint 
manufacturing 
12 Southern 
Malaysia 
s08 Male Safety, 
environment and 
quality senior 
manager 
Construction 12 Southern 
Malaysia 
s09 Male Health and safety 
executive 
Construction - Fabrication ( 3 
years) 
Civil construction (1 year) 
Manufacturing - Steel (4 
years) 
Oil and gas - Offshore 
drilling (1 year) 
Manufacturing - Steel (> 1 
year) 
9 Southern 
Malaysia 
s10 Male Safety manager Naval ( 1 year) 
Ship building construction & 
repair  (1 year) 
Multiple oil & gas companies 
(6 years) 
Construction (2 years) 
Manufacturing (1 year) 
Oil & gas (3 years) 
Construction (3 years) 
Plantation (3 years) 
Construction (2 years) 
23 Southern 
Malaysia 
(Table 5.1 continued on the next page)
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Subject 
ID 
Gender Position Industries upon which 
responses were based 
Total years 
of 
experience 
Current 
location 
s11 Male Safety executive Construction (1 year) 1 Southern 
Malaysia 
s12 Male Safety advisor Healthcare (2 years) - 14 
years total but only the last 2 
years in safety 
Manufacturing - electronics 
(5 years) 
Plantation - part, time (1.5 
years) 
Oil & gas construction -part 
time (1.5 years) 
10 Southern 
Malaysia 
s13 Male Health, Safety & 
Environment 
manager 
Manufacturing - concrete (2 
years) 
Petrochemical (5 years) 
Marine repair and heavy 
engineering (9 years) 
16 Southern 
Malaysia 
s14 Male Health, safety & 
Environment 
executive 
Oil & gas - offshore (1 year) 
Marine repair and heavy 
engineering (6 months) 
1.5 Southern 
Malaysia 
s15 Female Safety department 
assistant manager 
Manufacturing - electronics 
(7 years) 
Manufacturing - home 
appliances (7 years) 
14 Southern 
Malaysia 
s16 Female Environment, 
Health and Safety 
officer 
Construction (6months) 
Manufacturing - plastic (3 
years) 
1.5 Southern 
Malaysia 
s17 Male Safety coordinator Construction - high rise 1.5 Southern 
Malaysia 
s18 Male Safety, 
environment and 
quality senior 
manager 
Maintenance, logistics and 
repairs - Telecommunication 
(8 years) 
Maintenance - buildings and 
offices (5 years) 
Construction (3 years) 
Maintenance (2 years) 
18 Central 
Malaysia 
s19 Male Environment, 
Health and Safety 
officer 
Construction & demolition 
(bank, hotel, university, 
palace, manufacturing plant) 
10 Central 
Malaysia 
s20 Male Quality, Health, 
Safety & 
Environment 
manager 
Construction - highway, race 
tracks (3 years) 
Healthcare (3 years) 
Oil and gas -onshore and 
offshore piping and drilling 
(5 years) 
11 Central 
Malaysia 
(Table 5.1 continued from the previous page)
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Subject 
ID 
Gender Position Industries upon which 
responses were based 
Total years 
of 
experience 
Current 
location 
s21 Male Safety coordinator Construction (< 1 year) 
Maintenance - healthcare (4 
years) 
Service - offices and banks (7 
years) 
11 Central 
Malaysia 
s22 Male Safety coordinator Manufacturing - 
semiconductor (4 years) 
Manufacturing - gas (11 
years) 
15 Central 
Malaysia 
s23 Female Safety assistant 
manager  
Manufacturing (< 1 year) 
Logistic (8 years) 
9 Central 
Malaysia 
s24 Female Safety advisor Manufacturing - automotive 
and electronic parts (2 years) 
Petrochemical - resin ( 1 
year) 
Automotive (2 years) 
Logistic and transportation 
services ( 2 years) 
Manufacturing - beverage (3 
years) 
Petrochemical - lubricants ( 2 
years) 
12 Central 
Malaysia 
s25 Male Health, Safety, 
and Environment 
manager 
Manufacturing - 
semiconductor (8 years) 
Manufacturing - electronics ( 
1 year) 
Oil & gas (2 years) 
Manufacturing - composites 
(1 year) 
12 Southern 
Malaysia 
s26 Male Health, Safety, 
and Environment 
assistant manager 
Manufacturing - food and 
confectionaries ( 11 years) 
Manufacturing - 
pharmaceutical ( 2years) 
13 Southern 
Malaysia 
s27 Female Health, Safety, 
and Environment 
manager 
Manufacturing - medical 
devices ( 8 years) 
Construction and heavy 
industries (2 years) 
Maintenance and services - 
telecommunication ( 2 years) 
Logistic ( 1 year) 
Oil and gas ( 3 years) 
16 Central 
Malaysia 
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Subject 
ID 
Gender Position Industries upon which 
responses were based 
Total years 
of 
experience 
Current 
location 
S28 Female Environment, 
Health, and Safety 
executive 
Maintenance and services - 
electric power: transmission, 
generator substations etc 
11 Central 
Malaysia 
s32 Male Operation safety 
management 
principal  
Oil and gas 26 Central 
Malaysia 
s33 Male Health, Safety, 
and Environment  
executive 
Chemical (5 years) 
Oil and gas (5 years) 
10 Central 
Malaysia 
s34 Male Safety executive Manufacturing - food (7 
years) 
7 Central 
Malaysia 
s35 Female Safety consultant Manufacturing - 
semiconductor (3 years) 
Various industries as 
integrated safety consultant 
(4 years) 
7 Central 
Malaysia 
s36 Male Safety coordinator Manufacturing - steel and 
metal 
3 US Midwest 
s37 Male Battalion Chief in 
office of Health, 
Safety, and 
Innovation 
Services - firefighting and 
emergency  
12 US Midwest 
s38 Male Environment, 
Health, and Safety 
director 
Warehousing / distribution 
center 
24 US Midwest 
s39 Female Compliance 
manager 
Manufacturing – electronics 
industry 
19 US Midwest 
s40 Female Environment, 
Health, and Safety 
manager 
Warehousing / distribution 
center (5 years) 
Manufacturing - electronic 
(10 years) 
15 US Midwest 
s41 Male Safety Director Aviation safety (10 years) 
Manufacturing - electronics 
(2 years) 
Manufacturing - glass (8 
years) 
Manufacturing - heavy 
industries (3 years) 
23 US Midwest 
s42 Male Safety Manager Construction (16 years) 
Electrical and mechanical 
maintenance systems (2 
years) 
18 US Midwest 
Note:  Data from S29, S30, and S31 were excluded from this study due to the fact that their organization was already 
employing a full participatory approach to implement safety-related changes in the workplace.  A fully participatory 
approach was specifically defined to be outside of the study scope due to reasoning previously described in Chapter 3 
(Table 5.1 continued from the previous page)
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5.4 Methodology 
Similar to the first phase of study, this third phase of study also employed 
qualitative research methods of semi-structured interviews and discussions as a method to 
obtain data from the participants. In each interview session, a list of best practices 
(outcomes from Phase 1) and possible activities/strategies to be used early in 
implementation efforts (outcomes from Phase 2) were shared, reviewed, and refined with 
the industrial practitioners.  In addition, there was also discussion on how the presented 
findings and ideas for introduction-training program components might affect them to 
possibly reconsider their strategies to be used in future introduction-training programs at 
their workplaces.  Among other things, the participants were also asked to share their 
version of an ideal introduction-training program, the feasibility of their ideal program, 
and a program that they could do all the time, while keeping the program as effective as 
possible.  Each interview session lasted between 40-60 minutes. 
If the potential subject agreed to participate in the study, an interview session was 
set at a location and time that were convenient to the subject.  The session started with an 
explanation of the overarching purpose of the study, which was to explore the topic of 
employees' acceptance of safety-related changes implemented in workplaces.  The 
subject was informed that this study is exploring the fundamental question of what can be 
done to improve the acceptance of safety related changes in workplaces, especially in the 
early stages of an implementation effort.  A short description summarizing the 
components and overall outcomes of Phases 1 and 2 of the study were then shared with 
the potential participant.  Specifically, it was emphasized that the main goal of Phase 3 
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was to share, review and refine the findings from the previous two phases of study.  A 
visual aid, as shown in Figure 5.1 was shared with the individual as assistive material 
during the process of summarizing the different phases of the study. This brief 
introduction activity was intended to give the potential participant an overview of the 
whole study.   
Next, the potential subject was given a consent form to formalize participation in 
this phase of study.  The subject was asked to review the consent form, and was asked to 
let the interviewer know if there was any question or concern before signing the form.  
Each participant was informed of the option to stop participating in the study at any point 
in time, even after signing the consent form.  The consent form used in this Phase 3 study 
can be found in Appendix N. The digital audio to record the interview session was turned 
on after the subject was consented.  
The subject was then asked to share personal career background information, 
which included current position, responsibility, and length of time in current position.  In 
addition, the participant’s past working experiences were also documented to get an 
overview of participant’s professional career background.  Next, the session’s agenda 
was shared with the participant.  Each participant was informed that the interview session 
was divided into two parts.  The first part would be focused on sharing the findings of the 
first phase of the study and would take 15 – 20 minutes.  The second part of the session 
would be a discussion on the study’s second phase and would take 25 – 35 minutes. 
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Figure 5.1:  A visual aid presented to participants as an assistive material to summarize the 
different phases of the study 
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The first part of the session began with the interviewer describing to the 
participant a more detailed background of the study’s first phase.  The participant was 
informed that interviews were conducted with managers and employees in several 
industries.  Each one of the subjects in the first phase of the study shared a case study of 
one successful and one unsuccessful past implementation initiative.  Analysis of these 
case studies resulted in the identification of thirty key facilitators that influence 
employees’ acceptance of workplace changes.  The Phase 3 participant was then 
informed that he/she was going to review the thirty key facilitators with the researcher.   
It should be noted that these reviewed facilitators were adopted from the analyses 
of ‘factors and themes that influence adoption’ previously discussed in Chapter 3.  The 
identified ‘factors that influence adoption’ and ‘themes that influence adoption’ as 
previously summarized in Tables 3.5 and 3.7, respectively, were revisited by the research 
team to verify their relevance to the topic of the implementation process.  The twenty-
nine consolidated ‘factors that influence adoption’ (from Table 3.7) were then translated 
into a worksheet to be used during the review session with the Phase 3 participants.  One 
additional factor that influences adoption (‘Management and employees are actively 
engaged together during the implementation program’) was added to the worksheet by 
the research team because it encompasses a latent point that was identified from the 
original coding analysis, but was not explicitly expressed in any of the twenty-nine 
identified ‘factors that influence adoption’.  Further, in order to facilitate the interview 
process, the term ‘factors that influence adoption’ was reworded to be ‘facilitators that 
influence acceptance’, which might be the term that is more familiar to the industrial 
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practitioners.  The worksheet that summarizes these thirty key facilitators that influence 
employees’ acceptance of change, as presented to Phase 3 participants, can be found in 
Appendix O. 
At the beginning of this review activity, the participant was reminded that the 
Phase 1 interviews were conducted with participants from various industries in different 
places, so their work contexts might not be similar to the Phase 3 participant’s own work 
settings.  In addition, even though the list of identified key facilitators was considered 
important to participants in the first phase of study, some of these identified facilitators 
may not be important to the Phase 3 participant.  However, it was emphasized that the 
purpose of this session was to review these identified key facilitators from the Phase 3 
participant’s perspective and experience.  This instruction was given as a measure to 
encourage the participant to freely and independently share personal thoughts and 
opinions. 
In order to provide some structure during the review of the thirty key facilitators, 
the Phase 3 participant was shown a timeline mapping summarizing the identified major 
themes of an implementation change process.  This timeline mapping, which served as a 
visual aid, is shown in Figure 5.2, and was adopted from Figure 3.8, which displays a 
framework to summarize the identified themes that influence adoption from the coding 
process.   In this timeline mapping, the participant was first introduced to the three stages 
of the change process: 1) development stage, 2) implementation stage, and 3) evaluation 
stage.  It was then emphasized that the primary focus of this research is the 
implementation stage.  The five major milestones on the timeline mapping were then 
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pointed out as major landmarks of progress in the implementation stage.  The participant 
was informed that these thirty identified key facilitators to be reviewed were organized 
into seven themes which were mapped out along the timeline (as previously described in 
the thematic analysis in section 3.6).  While some of the themes were only relevant to one 
specific milestone, some other themes were relevant to multiple milestones. 
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Figure 5.2: Timeline mapping of the major themes grouping the identified thirty facilitators reviewed by Phase 3 
participants.   This timeline mapping was adapted from the previous framework of “Themes that influence 
adoption mapped in a timeline format” (Figure 3.8) 
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Next, the subject was given the list of thirty statements describing the Phase 1 
identified key facilitators.   The subject was then given a hypothetical context of 
designing an ideal change-implementation program in a small to medium size company.  
The participant was asked to give an “importance rating” on each of the thirty statements 
about the change facilitators, using the 0-4 scale in Figure 5.3.     
Instruction:  Let’s say that you are designing an ideal change-implementation process (that is 
feasible) in a small to medium size company. On a scale of 1- 4, where  
 
Please indicate your scale rating on the following statements about change facilitators 
Figure 5.3: The scale rating shown to the Phase 3 participant for providing an 
“importance rating” evaluation on each of the thirty statements about the change 
facilitators 
 
 Each statement was read out loud to the participant, and the participant was given 
an opportunity to ask for clarification or specific examples on the statement.  It was 
expected that the participant could provide a rating of importance for most of the 
statements.  However, if the participant viewed any of the statements as infeasible, the 
participant was asked to rate the statement as 0 (not feasible).  In cases where the 
participant rated the statement to be infeasible, the participant was asked to elaborate on 
the reasons behind it.  Additionally, the participant was asked to rate that specific 
statement again assuming that the barriers were removed.   
The first part of the session was concluded with an open discussion.  The 
participant was asked to share additional facilitators that might not appear on the 
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reviewed list.  In addition, the participant was also invited to share any additional 
thoughts related to the topic of employees’ acceptance of workplace changes.   This 
concluding activity gave the participant an opportunity to add, share and elaborate on 
additional information that was relevant to the topic of influencing employees’ 
acceptance of safety-related initiatives implemented in the workplace. 
The second part of the interview session started with a description of the purpose 
of the second phase of the study, which was to investigate three different ways of 
introducing a safety-related workplace change and training employees on that change.  
The five milestones in the previously described timeline mapping (Figure 5.2) were 
revisited.  The participant was informed that the second phase of study was specifically 
focused on two of these milestones, which were 1) formal introduction, and 2) training 
program.   
A summary describing the activities in Phase 2 was then shared with the 
participant.  The participant was informed that the participants in the second phase of the 
study were introduced to a safety-related change using three types of introduction-
training approaches and these approaches were described to the Phase 3 participant.  A 
visual aid, as shown in Figure 5.4, was used to facilitate the process of explaining each of 
the three introduction-training approaches explored in the second phase of the study. 
The participant was then informed that the Phase 2 participants were given an 
opportunity to discuss the advantages and disadvantages of each of the introduction-
training approaches, before being asked to create, in group, what they collectively 
thought to be their own ideal introduction-training program.   
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Figure 5.4:  A visual aid presented to the Phase 3 participants as assistive material to describe the 
details of the three introduction-training approaches explored in Phase 2 of this stud 
271 
 
It was explained to the Phase 3 participant that the ideal introduction-training 
program created by the Phase 2 participants could have been one of the previously 
described three approaches, a modification of one of those approaches, a combination of 
approaches, or a completely new approach that the participants thought would work best.  
The interviewer then proceed to describe how the Phase 2 participants’ ideal programs 
were analyzed for component content and order before being summarized in an integrated 
design based on the participants’ ideal introduction-training programs.  The Phase 3 
participant was then informed about the next activity, which was a review of this 
integrated program that represented a collective version of Phase 2 participants’ ideal 
introduction-training program.  This integrated design was thoroughly discussed in the 
Chapter 4 and presented in Figure 4.25 was described in great detail to the Phase 3 
participant with the help of a MakeToolsTM toolkit as an assistive tool.   
This generative method toolkit consisted of color-coded cards that represented 
different components in the integrated introduction-training program.  These cards were 
mapped out in a timeline format to provide the interviewer with a visual aid when 
describing different components in the integrated program.  Figure 5.5 demonstrates how 
this toolkit was used to represent different components of the Phase 2 integrated 
introduction-training program.  Note the intentional resemblance of the toolkit 
components pictured in Figure 5.5 to the depiction of the integrated program in Figure 
4.25.  Throughout the process of describing this integrated introduction-training program, 
the Phase 3 participant was repeatedly reminded that the design came from the Phase 2 
participants.   
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Figure 5.5:    The Phase 3 toolkit consisted of a series of cards that represented components in the 
Phase 2 integrated program (a); A close up picture of a few cards demonstrate the color-coding, in this 
case the color rose represents ‘discussion’ components (b) 
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After the interviewer shared and described the Phase 2 integrated introduction-
training program (as previously described in Figure 4.25, through the toolkit system as 
shown in Figure 5.5), the Phase 3 participant was asked to evaluate the program. The 
participant was asked to give an “overall rating” of the integrated introduction-training 
program, using the 0-10 scale in Figure 5.6.     
 
On a scale of 0- 10, where  
 
How would you rate their ideal introduction-training program? 
 
Figure 5.6:   The scale rating shown to the Phase 3 participant for providing an “overall 
rating” evaluation of the Phase 2 integrated program 
  
Next, a follow-up question related to the feasibility and applicability of the 
integrated program was put to the participant.  The question and the response scale are 
presented in Figure 5.7.   The Phase 3 participant was being asked to indicate to what 
extent the previously described integrated program could be conducted in the 
participant’s current workplace setting.  The scale rating in Figure 5.6 was shown as the 
participant was assessing what they could do within the integrated program.  The subject 
was then asked to elaborate on their reasoning and justifications behind their ratings.  
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On a scale of 0- 10, where 
 
To what extent could you use this introduction training approach to introduce changes in your 
workplace? 
 
Figure 5.7:  The scale rating shown as participant was making a “could do rating” 
evaluation of the program used in this study 
 
 The next activity gave the participant an opportunity to provide a personal vision 
of an ideal introduction-training program.  Each participant was given a hypothetical 
situation in which he/she was given as many resources (such as time, money, 
management support, etc.) as needed to deliver an introduction-training program on a 
workplace safety-related change.  Given this hypothetical scenario, the participant was 
asked to create “the best training program that could be ever imagined” using the toolkit.  
The participant was given a specific instruction not to be concerned with this ideal 
program’s feasibility or practicality, but instead just focus on generating their own 
personal version of an ideal introduction-training program.  For participants who 
previously rated the Phase 2 integrated program to be the best program they could ever 
imagine, they were asked to revisit that program to verify that it was still the best training 
program to them.  These participants were informed that they could still provide input to 
improve the program, even if they had rated it highly.  The purpose of this activity was to 
encourage the participant to explore every possibility in order to generate an improved 
275 
 
version of the introduction-training program by drawing on their personal experiences in 
implementing workplace safety-related changes.  
In cases where the participant wanted to add components that were previously not 
included in the Phase 2 integrated program, blank cards were given to the participant to 
document the additional components.  In addition, the participant was also informed of 
the option to remove existing program components, or re-arrange the order of the cards 
(components) in the program.   After the Phase 3 participant had a chance to modify the 
Phase 2 integrated program to improve the program design to become that participant’s 
own ideal program, the participant was again shown the scale rating in Figure 5.6.  The 
participant was asked to verify that the generated program from this activity was indeed 
the best introduction-training program from that participant’s own perspective.  In cases 
where the participant’s “overall rating” of this ideal program was not 10 (the best training 
program that could ever be imagined), the participant was asked to make necessary 
modifications so that the program would have an overall rating of 10 out of 10.  A 
photographic record was made of the participant’s ideal program by the interviewer after 
receiving verbal confirmation of the design as the participant’s ideal introduction training 
program. 
 Next, the participant was asked a follow-up question related to the applicability of 
the ideal introduction-training program that the participant just created and verified.   The 
participant was asked to what extent that ideal program could be conducted in 
participant’s current workplace settings, using the scale rating shown in Figure 5.7.  This 
was another “could do” evaluation of an ideal program, this time the participant’s own 
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ideal program.  The subject was then asked to elaborate on the reasoning and 
justifications behind their “could do” rating, especially if there was an indication that the 
participant could not do all of the components in his/her ideal program.  In addition, some 
pointed questions related to the challenges and barriers to conducting the ideal program 
were put to the participant. 
The last activity before the conclusion of the session was a balancing exercise 
activity.  The participant was instructed to modify his/her ideal program to one that 
he/she could do all the time, while keeping the program as effective as possible.   The 
participant was reminded that it might be tempting to just show the introduction-training 
program that is currently used in their workplace, since it is a program the participant 
knows can be conducted all the time.  However, the participant was asked to also 
consider other components that might work as well, even though these might not be the 
components that participant used currently.
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5.5 Data Processing and Analysis 
5.5.1 Data Processing 
Demographic information 
The first type of data processed from the audio recorder was the demographic 
data.  The demographic data was transcribed to an electronic spreadsheet and then sorted 
into five types of information: 1) work location, 2) gender, 3) description of current job 
position and responsibility, 4) industries upon which responses were based upon, and 5) 
total years of experience.  The participants’ demographic data was previously 
summarized in Table 5.1. 
 
Part 1 of the session 
The next type of data to process was the participants’ scale ratings of the thirty 
statements on the facilitators that influence employees’ acceptance of the workplace 
changes.  The participants’ scale ratings which were documented by the interviewer 
during the interview session were entered into an electronic spreadsheet.  The data in this 
excel spreadsheet were organized by subject ID and statement number. 
After reviewing the thirty statements, the participants were invited to discuss 
additional facilitators not included in the list of thirty.    The participants were also 
invited to share additional thoughts they may have had relevant to the topic of 
employees’ acceptance of workplace changes.  The audio recordings of this open-ended 
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discussion activity were transcribed into a spreadsheet.  The individual transcribed data 
was organized by subject ID.   
 
Part 2 of the session 
Next, the participants’ scale ratings from the second part of the interview session 
were processed in preparation for analysis.  Using a similar processing method, the 
participants’ scale ratings that were documented during the interview session were 
entered into a spreadsheet.  The spreadsheet was organized by subject ID and activity 
component numbers. 
The main interview contents were then transcribed from the audio recordings.  In 
the spreadsheet, the transcription contents were organized under the headings of the five 
components covered in the part 2 interview sessions.  These five headings were: 1) 
"Overall rating" of the Phase 2 integrated program, 2) "Could do" rating of the Phase 2 
integrated program, 3) “Overall rating” of participant's own ideal program, 4) "Could do" 
rating of the participant's own ideal program, and 5) “Overall rating” of the participant's 
“could do” all the time program. 
The pictures of the toolkit cards representing the participants’ ideal program 
components were accessed from the camera.  These pictures were captured during part 2 
of the session for purposes of data triangulation and were manually entered into  
spreadsheet software.  Each of the program components in the spreadsheet was color 
coded and organized by subject ID.
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5.5.2 Data Analysis 
Overview 
The data that were processed in the earlier stage was then analyzed for patterns.  
There were different types of data collected in this interview session.  The analysis 
strategy that was utilized depended on the type of data collected.  The types of data as 
well as an overview of data analysis corresponding to the data types were summarized in 
Table 5.2. 
 
Table 5.2: Summary of Phase 3 interview components and analysis 
Types of data  Overview of data analysis 
Participants’ 
demographic 
information 
 Participants’ demographic information was processed from the audio 
transcript and is presented in Table 5.1. 
 
Part 1 scale 
rating 
 Part 1 Importance Rating Analysis:  Participants’ ratings on each statement 
were averaged to get an overview of participants’ overall assessment.  
(Note: The averaging process excluded the 0 ratings (0 = not feasible))  
 
Part 1 open 
discussion  
 Part 1 Open Ended Discussion Analysis: The transcribed discussion was 
analyzed using the traditional qualitative analysis methods. 
 
Part 2 scale 
rating  
 Part 2 Scale Rating Analysis: Participants’ “ideal” and “could do” ratings 
on introduction-training programs were averaged to get an overview of 
participants’ overall assessment. 
 
Part 2 
discussion 
 Part 2 “Ideal” Program Analysis: 
o The participants’ “ideal” programs were categorized into three groups 
of program design: 
 Group 1 – New Component Program: Participants added new 
components to the integrated program from phase 2  
 Group  2 – No  New Component Program: Participants did not add 
new components to the integrated program from phase 2 
 Group 3 – New Components and Reorganized Program: 
Participants rearranged and added new components to the 
integrated program from phase 2  
*note: across all 3 groups, some participants also removed original 
components of integrated program  
(Table 5.2 continued on the next page)
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Types of data  Overview of data analysis 
Part 2 
discussion 
(continued) 
 
o Analysis of Added Components:  
 The additional components in the participants’ ideal program were 
identified and documented 
o Analysis of Removed Components: 
 The original components of the integrated program that were 
removed in the participants’ ideal program were identified and 
documented 
o Analysis of Participants’ Comments: 
 The participants’ comments on the original components of the 
integrated program retained in their ideal program were identified 
and documented  
 
 Part 2 “Could do” Program Analysis: 
o The participants’ “ideal” programs were categorized into two 
subgroups: 
 Subgroup 1: Participants who could do all of their ideal program 
 The components of the programs created by participants who 
claimed that could do all of their ideal program in their current 
workspace were identified and documented 
 Subgroup 2: Participants who could do part of their ideal program 
 The components of the programs created by participants who 
reported that could do only part of their ideal program in their 
current workspace were identified and documented 
 The participants’ reasoning behind their inability to run their 
ideal programs were identified and documented 
 
 
Part 1 Importance Rating Analysis 
Participants were asked to indicate their degree of agreement on thirty statements 
related to the topic of employees’ acceptance of workplace change.  The participants’ 
ratings on each statement were then averaged in the spreadsheet to get an overview of the 
participants’ overall evaluations on each statement.  The averaged ratings of each 
statement were then tabulated to represent the data in visual form. 
 
(Table 5.2 continued from the previous page)
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Part 1 Open-Ended Discussion Analysis 
An open discussion on the general topic of employees’ acceptance of safety-
related changes in the workplace was conducted after the completion of the review 
activity.  The transcribed discussion was analyzed using the traditional qualitative 
analysis methods as described by Saldana (2013) and Strauss & Corbin (1998).  The 
analysis methods used in this phase of study were similar to the methods that were used 
earlier in the analysis process of the qualitative data in the previous two phases of this 
study.  
 
Part 2 Scale Rating Analysis 
In part 2 of the interview session, the participants were asked to indicate their 
“overall” and “could do” ratings on the Phase 2 integrated program, as well as rate their 
own ideal introduction-training program.   In addition, the participants were also asked to 
indicate their overall rating of the program that they could execute in their current 
workplace.  The participants’ scale ratings were averaged in the spreadsheet to get an 
overview of participants’ overall assessment of each the program they evaluated.  The 
participants’ description of their reasoning and justifications behind their ratings were 
then analyzed by revisiting the audio transcription.   
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Part 2 “Ideal” Program Analysis 
The components’ content and order of participants’ ideal introduction-training 
programs were revisited by examining the color-coded patterns in the previously 
processed spreadsheet.  The first analysis of the ideal design program was performed in 
order to categorize the participants’ programs based on the similarities of component 
content and timeline order.  Based on this analysis, three representative groups were 
created to organize the ideal programs data.  Each of the participant’s ideal programs was 
examined before being categorized into one of these three groups.  The purpose of 
grouping the programs into these three groups was to better organize and 
compartmentalize the data for further pattern analysis. 
The next analysis specifically focused on examining the new components 
suggested by the participants.  The additional components in the participants’ ideal 
program that added to the original integrated program from the second phase of the study 
were identified and documented.  The participants’ reasoning behind the addition of 
components was revisited from examination of the audio transcription.  By using the 
Phase 2 integrated program as the default base program, the additional components 
proposed by the participants were organized according to the integrated program’s 
timeline.  This step would provide an idea of where these additional components would 
fit on a shared program framework.  In addition, the frequency of similar additional 
components in the participants’ ideal program was identified.  
In addition to the Additional Component Analysis, the participants’ ideal 
programs were also analyzed for Component Removal Analysis.  Original components in 
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the Phase 2 integrated program that were removed in the Phase 3 participants’ ideal 
program were identified and documented.  The participants’ reasoning behind the 
removal of these original components was revisited through examination of the audio 
transcript.  Similar to the Additional Component Analysis, the frequency of the original 
components that were repeatedly removed by the participants in their ideal program was 
also documented.   
The next analysis was the Comment Analysis, where the focus was to examine the 
participants’ remarks with regards to the integrated program’s original components that 
they retained in their own ideal program.  This analysis was intended to capture 
participants’ own interpretation of the integrated program’s original components (if any).  
The analysis was conducted by examining the transcribed recordings of the participant 
describing their ideal program.  Similar remarks made by the participants on specific 
original components of the integrated program were also identified and documented in 
this analysis. 
 
Part 2 “Could do” Program Analysis 
 The “could do” analysis looked into participants’ responses on the extent that 
they could run their ideal introduction-training program in their current workplace 
settings.  Participants “could do” scale ratings were organized into two categories for 
analysis.  The first category grouped the participants who claimed that they could run 
their ideal program in their current work settings.  The analysis looked into similar 
components that the participants said they could do in their ideal programs. On the other 
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hand, the second category grouped the participants who could only run parts of their ideal 
program.  The examination focuses on the specific components that they could not do, as 
well as reasoning behind their inability to run their ideal program.  The analysis of these 
two categories of “could do” levels was conducted under each of the three ideal 
introduction-training groups previously determined in the previous ideal introduction-
training analysis. 
 
5.6 Results and Discussion 
5.6.1 Part 1 
Part 1 Importance Rating Analysis 
In the first part of the interview session, the thirty-nine participants, all of whom 
had experience in introducing safety-related changes in workplace settings, were asked to 
review a list of thirty statements on facilitators that influence employees’ acceptance of 
safety-related workplace changes; the list was developed from analysis of practitioner 
and employee interviews in the first phase of this study.  The participants’ personal 
evaluation of each of the identified facilitators provides a degree of validation of the 
Phase 1 analysis process and its consequent findings.  This validation is important for two 
reasons: 1) It indicates the prospect to generalize the Phase 1 findings to a larger group of 
safety practitioners, and 2) it provides a degree of validation for the thematic and timeline 
models that were developed based upon these identified facilitators.  
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In this activity, each industrial practitioner was asked to rate their degree of 
agreement on each of the statements about facilitators that influence employees’ 
acceptance of safety-related workplace changes.   The average scale ratings for twenty-
eight (93%) of the thirty statements ranged between 3 (important) and 4 (very important).  
This indicates that most of the facilitators identified in the analysis of Phase 1 were 
overall rated to be important or very important by the Phase 3 safety practitioners.  It 
should be noted that this list of facilitators was originally extracted from case studies 
provided by managers and employees who participated in the first phase of the study.  
Thus, the high degree of agreement on the identified facilitators among the Phase 3 
participants, who were all managers, suggests that the outcomes from the earlier analysis 
apply beyond the set of phase 1 participants.   It also suggests that the thinking about 
facilitators does not apply exclusively to a single group (only managers or only 
employees).  The average scale ratings on each of the statements in number and visual 
forms are summarized in Figure 5.8 and Table 5.3, respectively. 
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Note:  The ratings are based on a 4 point scale where:  1 = not important, 2 = somewhat 
important,  3 = important,  4 = very important, and 0= not feasible 
 
Figure 5.8:  Tabulation of the participants’ average scale ratings of each facilitator 
statement 
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Table 5.3: Summary of participants’ average scale ratings on each of the statement on 
employees’ acceptance to safety-related changes introduced in the workplaces. 
 
# Statement participants' 
average 
rating 
1 Well before full implementation, during any kind of initial exposure or 
testing session, the employees need to recognize that they are just testing a 
change concept or idea and that modification is still possible. 
3.4 
2 The employees need to practice with realistic mock up, trial device, or trial 
station before full implementation 
3.4 
3 The employees need to be given enough trial time to practice with the 
change prior to full implementation 
3.5 
4  Every employee needs to be given an opportunity to trial the change prior to 
full implementation  
3.0 
5  Employees need to be given several alternative options of the change during 
the trial session 
2.9 
6 The employees should be able to perceive the benefits of the change and the 
benefits will be immediate 
3.2 
7 The change being introduced is fairly similar to the previous way of doing 
the task 
2.1 
8 The management needs to anticipate employees’ negative preconceptions 
and develop a plan for alleviating them 
3.4 
9  The change being implemented needs to match up to its initial claims, 
promises, and expectations 
3.3 
10 The management needs to create an environment that is conducive to 
training, to communications and interactions between the management and 
employees 
3.5 
11 Uniform information related to the change needs to be communicated to all 
employees in a timely fashion to avoid miscommunication and rumors 
developing about the change 
3.8 
12  The management needs to make sure that the employees are able to 
correctly use the change 
3.5 
13 Make the change easy to use if it’s a product/ make it easy to learn to 
perform if it’s a new procedure 
3.6 
14 The training needs to be simulated  in environments that very closely 
resemble the actual workplace and context 
3.5 
15  The management needs to ensure the employees understand the specific 
workplace issue/concern/problem that is related to the change  
3.6 
16  The management needs to show employees the data or evidence to support 
the proposed change 
3.1 
(Table 5.3 continued on the next page)
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# Statement participants' 
average 
rating 
17  The management needs to explain the physics or logic of the change to 
make it understandable and relatable to the employees 
3.2 
18  When the change is being introduced, the management needs to frame it in a 
way that the employees understand it is for their benefits 
3.6 
19  The employees need to be given an opportunity to ask questions or raise 
their concerns about the change that is being introduced 
3.6 
20  Employees should be involved as part of the problem-solving process prior 
to full implementation 
3.7 
21  Employees should be informed that decisions about the specific change that 
is being implemented involved their colleagues’ input. 
3.3 
22  The management needs to recruit some employees to help lead the change 
process 
3.5 
23  Management and employees are actively engaged together during the 
implementation program 
3.8 
24   Actively engage employees by asking for their feedback about the change 
being introduced 
3.5 
25 Employees need to be given an opportunity to bring in their own work 
experience when management is figuring out how the change should be 
implemented 
3.5 
26  When interacting with the employees, the management needs to have a 
perspective that the employees are very knowledgeable about their job, even 
though it might be hard for some employees to express their knowledge 
3.4 
27 The management needs to engage employees in face to face conversation in 
order to follow up on implemented changes  
3.5 
28 The management needs to fully enforce the use of the new method/tool 
when implementing the change 
3.6 
29 The management needs to share the implementation plan with the employees 3.4 
30 The management needs to focus on building and maintaining good safety 
culture in the workplace 
3.9 
 
(Table 5.3 continued from the previous page)
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Three statements in particular were highly rated by the participants.  The average 
scale ratings for statement #30, #11, and #23 were 3.9, 3.8, and 3.8 respectively.  
Statement #30, which states that “The management needs to focus on building and 
maintaining good safety culture in the workplace” was rated as 4 (very important) by 
thirty-seven participants (95%).  The rest (two participants) rated the statement to be 3 
(important).  The high rating on this statement that was almost consistent across all 
participants signifies the importance of having good safety culture in order to set the 
stage for employees’ acceptance towards sound safety-related changes in an a change 
initiative.  Thirty-one participants (80%) gave a rating of 4 (very important) to statement 
#11, which states that “Uniform information related to the change needs to be 
communicated to all employees in a timely fashion to avoid miscommunication and 
rumors developing about the change”.  This pointed out the significance of 
communication in facilitating the overall process of employees’ acceptance towards the 
introduced change.  Statement #23, which states that “Management and employees are 
actively engaged together during the implementation program” was rated as ‘very 
important’ by 34 participants (87%).  This demonstrated participants’ acknowledgement 
of the importance of engagement between the management and employees in the course 
of influencing employees’ acceptance during the change initiative.  Due to the limitation 
of time, participants were not asked to elaborate on their ratings if the statement was rated 
to have at least some importance to them.  They were only asked to explain their rating if 
the statement was rated as either 1 (not important) or 0 (not feasible).  Thus, it should be 
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noted that the information obtained from the participants on these highly rated statements 
were limited by the study design.    
There were only two statements with average scale ratings below 3 (important); 
these ratings were 2.9 and 2.1 for statement #5 and #7, respectively.  Statement #5, which 
states that “Employees need to be given several alternative options of the change during 
the trial session” was rated to be “somewhat important” by nine participants (23% of the 
sample population).  Two participants (5%) rated statement #5 to be “not important” 
while three (8%) rated the statement to be “not feasible”.   The first comment made by 
the participant to justify his “not feasible” rating was that the management usually had a 
clear idea and direction on the change at the beginning of the implementation stage.  This 
particular participant claimed that while it was okay to make small modifications on the 
change, the management was not willing to have several bigger change options that the 
employees can choose from.  Another comment made was that the options of the change 
(machines and/or tools) in his work settings tend to be expensive.  Thus, from financial 
point of view, it was not feasible to let the employees themselves to choose the machines 
and/or tools to use.  This participant also mentioned that the more expensive machines 
and tools option would usually have more interesting features, and the employees usually 
would always be drawn to the more expensive option.  The last participant mentioned 
that he wanted to give employees the perception that the management is driving the 
change.  His main concern was that the idea of giving multiple options to choose from 
would give an impression that the management is unsure of the direction of change 
process, and this might indirectly undermine leadership capability of the management 
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team.  However, it should be noted that these comments represent outliers.  Even though 
the average scale rating for statement #5 is 2.9, it is only slightly lower than 3 
(important), which signifies that the statement on this specific facilitator to influence 
acceptance is generally rated to be closer to be “important” than “somewhat important”.  
On the other hand, statement #7 which states that “The change being introduced is 
fairly similar to the previous way of doing the task” has a markedly lower average rating 
compared to all the other statements.  Seventeen participants (46%) rated statement #7 to 
be “somewhat important”, nine participants (23%) rated it to be “not important” and one 
participant (3%) rated the statement to be “not feasible”.   The participants who rated the 
statement to be “not important” generally provided similar reasoning, which is that the 
similarity of the new task compared to previous way of doing the task would not 
influence acceptance, as long as the new task is perceived by the employees to be better 
than the original task.  However, several other participants made remarks recognizing the 
benefit of having the new and original ways of doing tasks be somewhat similar.   
According to them, the similarity between the old and new way of doing tasks might 
provide a degree of familiarity in the transitional period of the change process.  However, 
the participants also pointed out that if the difference between the old and new ways of 
doing the task is small, then the direct consequences or effects of the change might also 
likely be insignificant.  Additionally, the participants mentioned that the change was 
usually proposed in the first place due to existing issues in the original way of doing the 
task.  Thus, while smaller incremental change might ease the transition process, the 
consequent effect of this small change increment would not likely be able to solve the 
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existing problem.  The one participant who rated statement #7 to be “not feasible” made a 
remark that the changes introduced in his work settings involved big, drastic changes that 
are typically completely different than the old way of doing the task.  In conclusion, the 
participants did not consider this facilitator (similarity between the original and the new 
way of doing task) as important as the other facilitators in terms of its likely effect on 
influencing employees' acceptance of a workplace change.   
It should be noted that none of the statements about facilitators that influence 
employees’ acceptance of a change had an average scale rating between 1 (not important) 
and 2 (somewhat important).  This indicates that overall, all the statements were rated as 
having some marked degree of importance in terms of effect on influencing employees’ 
acceptance of safety-related changes introduced in workplace settings.   
In general, the participants’ ratings of "not feasible" and” not important” on the 
thirty statements were small in numbers.  In total, five statements had at least one 
participant rate them to be “not feasible”.  Statement #5 has the highest number of 
participants (n=3) who rated the statement to be infeasible.  The other statements were 
rated to be “not feasible” by either one or two participants.   There were eight statements 
where at least one of the participants rated them to be “not important”.   Statement #7 has 
the highest number of participants (n=7) who rated the statement to be “not important”.  
The other seven statements received the “not important” rating from only one or two 
participants.  Overall, it can be concluded that the safety practitioners generally agree that 
the facilitators identified from phase 1 are mostly feasible and important. 
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The high level of participants’ agreement on most of the statements reviewed in 
this phase of study serves as a validation to the analysis process of extracting the 
identified facilitators that influence adoption in the first phase of study.  This indirectly 
provides an added level of confidence to the fidelity of the thematic and timeline models 
developed in Phase 1.  This is due to the fact that these models were developed based 
upon these identified facilitators that were verified by the Phase 3 safety practitioners.  
 Another important point to be made from this analysis, from an operationalized 
point of view, is that it enforces the previous argument that there are several important 
facilitators to consider across the implementation process, including at the early stages of 
the implementation initiative.  It should be noted that some of these facilitators come 
even before the formal introduction to the change that is being implemented.  Thus, those 
who are responsible for implementing safety-related changes in workplaces may be able 
to benefit from this study by considering all the facilitators that could influence change 
acceptance that were identified and verified by the participants in this multiphase study. 
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Part 1 Open Ended Discussion Analysis 
The open ended discussion gave the participants an opportunity to share their 
thoughts on the topic of employees’ acceptance of workplace changes.  This included 
additional facilitators that might not have been included in the list of thirty or additional 
opinions that they deemed as important, in an effort to influence employees' acceptance 
for safety-related changes 
  In general, it was observed that the content of this open discussion tended to focus 
on the reasons of why a change effort fails. After reviewing the previous list of thirty key 
facilitators that influence acceptance, the plurality of the participants would usually start 
the open discussion by re-emphasizing the importance of having active engagement with 
the employees as an overarching method to gain employees’ buy-in, and ultimately their 
acceptance of workplace changes.  These participants would then proceed by giving some 
engagement examples such as soliciting employees’ feedback, presenting information 
using simpler terms, and positive reinforcement during the follow-up.  After reiterating 
some general points that were already covered in the review of the thirty key facilitators 
that influence acceptance, the participants would start sharing their thought processes on 
why change efforts would fail.  Since the discussion of factors that influence adoption 
was covered in the previous section 3.6 (Chapter 3), the focus of this open discussion 
analysis is directed towards understanding the reason why change efforts fail.  It should 
be noted that this discussion with the participants was not meant to be as exhaustive due 
to the time constraint.  Thus, each participant was asked to share their thoughts on this 
topic in a succinct manner.  It was observed that many of the points shared by the 
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participants were individual points, meaning that each participant may only have 
provided a few reasons why change efforts fail.  The analysis of this qualitative data is 
therefore a compilation of the participants’ collective reasoning.  
Thirty-two out of the thirty-nine participants shared their thoughts during this 
open discussion period while the remaining seven participants reported that they had 
nothing new to add.  As described in the previous data analysis section, the data set of 
this open discussion was analyzed using the coding process methods similar to analysis 
conducted in previous phases of the study.   The first level of coding identified 19 factors 
that lead to failure of a change effort.   The next level of coding organized these identified 
factors to six major themes.  These six themes are: 1) Upper management attitudes 
toward safety, 2) Qualities of the manager / moderator / trainer to lead the change 
process, 3) Contents of introduction-training program, 4) Characteristics of employees 
involved in the change program, 5) Follow-up of the change process, and 6) Abrupt 
change in workplace context.  The outputs of the first and second level coding processes 
are summarized in Table 5.4 below.  
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Table 5.4:  Summary of the themes and factors leading to failure of a change effort 
identified from the first and second cycles of data coding. 
 
Categorical theme 
(2nd cycle of coding) 
Factors associated with failures of change efforts (1st 
cycle coding) 
Number of 
participants 
1. Upper 
management’s 
attitudes toward 
safety 
1. Management does not fully embrace workplace 
safety culture  
8 
2. Mixed messages to the employees during the 
implementation of change:   there is a conflict 
between productivity vs. safety personnel – the 
authoritative power to legitimize/delegitimize 
change is not clear  
3 
3. The management do not fully make use of the 
change agents (employees’ ambassadors / 
champions) to help lead the change among their 
colleagues 
3 
4. Ove- dependent on external consultants / 
contractors to implement changes – External 
parties may not have a comprehensive 
understanding of how the change might affect 
other work processes. 
2 
2. Qualities of the 
managers / 
moderators / 
trainers to lead 
the change 
process 
1. The managers / moderators / trainers did not have 
good long term relationships with the employees 
– Lack of engagement and interactions between 
the management and employees. 
16 
2. The managers / moderators / trainers do not have 
sufficient knowledge about the change -  they are 
unsure of how the change works 
6 
3. The managers / moderators / trainers do not have 
adequate soft skills competency: they are unable 
to explain and answer questions from the 
employees 
6 
4. Some managers / moderators / trainers entrusted 
to lead the programs may not buy in to the change 
in the first place 
4 
3. Contents of 
introduction-
training program 
1. The program focuses on the components related 
to change mechanism and process and neglect the 
components that are relevant to the employees’ 
attitudes and behaviors towards the change  
4 
2. The program puts too much focus on one-way 
information dissemination method instead of 
collaborative learning-based methods  
4 
3. The program focuses on classroom training 
instead of actual hands-on practice on worksite  
3 
(Table 5.4 continued on the next page)
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Categorical theme 
(2nd cycle coding) 
Factors to failure of change effort (1st cycle coding) Number of 
participants 
4. Characteristics of 
employees 
involved in the 
change program 
1. The employees  may consist of people with 
different personalities – certain implementation 
approaches or strategies may not be well received 
by certain types of personalities 
9 
2. The employees  may consist of people from 
different educational backgrounds and 
understanding capability levels – some 
employees might have challenges to understand 
the benefits of the change presented to them 
7 
3. There is are language barriers to communicate 
the change -  especially with the migrant 
employees 
3 
5. Follow-up 
process of the 
change 
1. Change agents from different levels of the 
organization ( HR, engineers, mid-management 
from different departments, etc.) were not 
involved in the change process – They did not 
see the change as involving them, thus did not 
take responsibility to correct or remind 
employees regarding non-compliance, in absence 
of safety practitioners, implemented for mass 
employee population 
5 
2. Implementation plan that is not comprehensive 
and systemic – The plan works on a small scale 
but not ready to be implemented for mass 
employee population 
4 
3. Implementation roll out and follow up process is 
not consistent across the organization  
3 
4. Ambiguous follow up process – Unclear 
pathways from the introduction-training program 
to formalization of Standard Operating  
Procedure (SOP) 
2 
6. Abrupt change in 
workplace 
context 
1. New budget cut for organization due to reduction 
in market demand,  non-performance of the 
organization, etc.  
4 
2. The sudden change of management system – 
Individual managers transfer to different facility 
or retire from the organization 
2 
 
 
(Table 5.4 continued from the previous page)
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The first identified theme of why safety effort fails is “the upper management’s 
attitudes toward safety”.  Four specific factors from the first level of coding process were 
clustered under this theme.  The first factor leading to failure in change effort is that the 
upper management did not fully embrace and support good safety culture in the 
workplace.  Eight participants made a remark that leadership support is imperative for 
long term sustainability of safety programs.  When members of the upper management do 
not comply with safety regulations and procedures when they visit the site, it sends a 
message to other employees that safety is not a priority in the workplace.  Two 
participants even made a comment that they felt the safety department was an 
afterthought, and only existed due to legal requirements.  The next identified factor that 
may undermine the success of change is conflict between productivity and safety 
personnel.  This is true especially if the introduced safety-related change slows the 
productivity of work.   Three participants mentioned that the constant conflict between 
productivity and safety departments may result in shifting of employees behaviors when 
they are around the particular authorities.  As a result, this may send mixed messages to 
the employees about their expected behavior towards the change.   The third factor 
leading to resistance to change is that the management did not fully utilize the 
opportunity to have employees’ leaders or champions to lead the change effort.  Three 
participants mentioned that certain influential employees can play a major role in 
changing their colleagues’ attitude towards the introduced change.  A change effort that 
neglects the importance of engaging the employees’ champions may have a higher 
likelihood of failure.  The next factor leading to failure of a change effort, identified by 
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two participants, was the overdependence on external consultants or contractors when 
implementing the change.  This is especially true when there are not enough permanent 
safety personnel to run the safety programs.  As a result, the safety team may seek 
services of consultants or temporary contractors to develop and assist them in the 
implementation of changes.  These external parties may not have a comprehensive and 
systemic understanding of how the change might influence other work process, and as a 
result, the implemented change may not be sustained for a long period of time.   
The next theme identified from this analysis process is the “qualities of the 
managers / moderators / trainers to lead the change process”.  The first identified factor 
associated with failures of change efforts under this theme was the inability of the 
managers to build informal long-term relationships with the employees.  This gap in 
relationships, mentioned by sixteen participants, may become a barrier in building an 
environment where management and employees are actively engaged and cooperate with 
each other throughout the change initiative.  Another relevant factor identified by six 
participants was that the managers, moderators, or trainers were not sufficiently 
knowledgeable regarding the operation of the change (new tool or method).  Participants 
mentioned that this might occur either because they were not fully involved in the 
development stage or because of overreliance on external consultants or contractors.  The 
next identified factor was the managers’ language proficiency and soft skills capability to 
lead the change program.  Six participants raised their concern that the inability of the 
manager, moderators, or trainers to explain and answer employees’ questions related to 
the change in a satisfactory manner could undermine the whole change effort.   Four 
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participants made a note that the managers, moderators, or trainers who did not buy in to 
the change might undermine the overall successfulness of the change effort.  The 
reasoning behind this is that the changes may originate from outside the plant / site.  
These changes may either come externally from a new standardization process from the 
headquarter / parent company or from a new legal regulation by OSHA.  Some of the 
middle management level personnel might be entrusted with leading the introduction-
training program even though they might not participate in the development stage of the 
introduced change. 
The third theme to failure of change initiative is the “contents of introduction-
training program”.  Four participants made similar remarks about how a training program 
might disregard contents and components that focuses on shaping the employees’ 
perception, attitude and behaviors towards the change.  Instead, the content of the 
program might only be focusing on the mechanisms and processes of change.  The next 
factor that could lead to failure in a change effort was a training program that employed a 
one-way information dissemination method instead of a collaborative learning based 
method.  Four participants made a note that two-way communication between 
management and employees, and among employees themselves, would allow a better 
learning experience, which may ultimately influence the employees’ buy-in of the 
implemented change.  The one-way interaction that is just focused on spreading 
information may not attract and sustain employees’ attention during the training program, 
and as a result may increase the likelihood of them coming out of the program feeling 
that they are being forced to adopt the change that was being introduced.  The last factor 
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identified by three participants involved having the training program focus too much on 
classroom settings instead of actual hands-on practice in the worksite.  According to one 
of the participants, too much emphasis on classroom training without on site practice may 
result in the loss of work context.  Therefore, it may be more challenging for the 
participants to relate and practice what they learned during the program when they go 
into their actual workplace settings.    
The coding process also identified the “characteristics of employees involved in 
the change program” as another categorical theme in this data analysis.  The first factor 
that could undermine the change initiative was management using the same 
implementation approach or strategy for all workers involved or affected by the change.  
Nine participants made comparable remarks that employees that are involved in the 
change effort may have different personalities.  Some employees might need positive 
reinforcements while some others might need stern reminders about non-compliance 
behaviors.   Thus, the implementation strategy needs to be diversified to motivate people 
of differing personalities.  Next, seven participants commented that the employees 
involved in the change may consist of people from different educational backgrounds.   
Thus, some employees might have a difficult time understanding the explanation about 
the change (benefits, etc.).  A one size-fits-all strategy to communicate with different 
types of employees may ultimately result in the failure of the change effort.  The last 
factor that could lead to failure in the change process was a language barrier between 
management and employees.  According to three participants, this is especially true in 
organizations that employ migrant employees.  The language barrier may result in 
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misunderstanding of the change process, leading to confusion among the employees and 
ultimately may undermine the change process in the long term. 
The next theme identified from the coding process is the “follow-up process of 
the change”.  Four factors were grouped under this theme. The first factor that could 
undercut the success of a change effort was stakeholders from different levels of the 
organization not being involved in the change process.  Five participants reported that 
certain mid-level managers such as engineers, human resources and others from different 
departments may not be formally engaged in the implemented change.  Since they did not 
see the change as something that involves them, they then do not take responsibility for 
correcting or reminding the employees in situations of non-compliance, in the absence of 
safety practitioners.  The next factor leading to failure in change effort under this theme 
was that the implementation plan was not comprehensive and systemic.  According to 
four participants, the implementation plan might work on a small scale, but it may not be 
ready to be implemented on a larger scale.  As a result, the change that was being 
introduced might affect other work processes, and the change might be temporarily halted 
to fix an issue that arises due to that change.  Multiple chain reactions to the premature 
implementation of a change could result in negative perceptions and overall loss of 
confidence in the introduced change.  The next factor associated with failure of a safety-
related workplace change was the inconsistent implementation roll-out and follow-up 
processes across the organization.  Three participants commented that the process of 
implementation roll-out and enforcement that is not standardized across the organization 
may cause frustration among employees.  Another relevant factor that can influence the 
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success of a change effort is the ambiguity of the follow-up processes established by the 
management.  Two participants mentioned that it is critical to have a clear follow-up 
pathway from the end of the training program through the formalization of the change 
into a Standard Operating Procedure (SOP).   
 The last failure of change explanatory is the “abrupt change in workplace 
context”.  There were two factors grouped under this theme.  The first factor is a new 
organizational budget cut that could reduce the capability of the safety team to maintain 
and sustain existing change that has been implemented.  Four participants made a remark 
that newly implemented change may need some monetary resource in order to 
temporarily support the program.  The monetary resource would fund refresher programs 
and other reminder initiatives until the change becomes part of the workplace culture and 
norm.  The other factor that may influence the success of a change effort is a sudden 
change in the management system.  Individual managers responsible for the change 
might either be retiring from the organization or being transferred to other facility, and 
this might disrupt the ongoing change program momentum that is under their supervision.   
This factor was identified by two participants. 
 
5.6.2 Part 2 
Part 2 Scale Rating Analysis 
 In the second part of the interview, the thirty-eight participants (excluding one 
participant who completed only the first half of the session) were shown the Phase 2 
integrated introduction-training program before being asked to evaluate it.  The 
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participants were given a ten-point rating scale to indicate their personal “overall rating” 
of the Phase 2 integrated program.   As a group, the safety practitioners gave the Phase 2 
integrated introduction-training program a high rating.   The participants’ average 
“overall rating” of the integrated program was 8.6 out of 10, where 10 is “the best 
introduction-training program they can ever imagine”.  This high rating indicates a high 
level of agreement on the content and order of the integrated program’s components.   
 The Phase 3 safety practitioners also gave a high rating to the possibility of 
conducting the Phase 2 integrated program in their current workplaces.   The participants’ 
average “could do” rating was 7.6 out of 10 (where 10=could do all, 5=could do about 
half, and 0=could do none; see scale in Figure 5.6), which suggests that they could, on 
average, do approximately 76% of the activities in the Phase 2 integrated program.  When 
asked about the challenges to conducting the integrated program in their current 
workplace, the issues that were mentioned by the Phase 3 participants were primarily 
related to limitations of resources such as time, money, and management support.  
    The participants were then given a hypothetical scenario where they were not 
constrained by resources in the process of implementing a change.  In this hypothetical 
scenario, they were asked to create their own version of an ideal introduction-training 
program.  After designing their ideal program, the participants were asked to rate their 
own ideal program.  If for any reason, their “overall rating” was less than 10 (the best 
introduction-training program they can ever imagine), the participant was asked to revisit 
their design and make necessary modifications in order for the program to be rated as a 
10.   
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 In the next activity, the participants were asked to rate the feasibility of 
conducting their own version of the ideal introduction-training program in their current 
workplace.  All in all, the participants’ average “could do” rating of their own ideal 
program was 8.7, which implies that they expect that they would be able conduct 
approximately 87% of the components in their ideal program.  However, it should be 
noted that this scale rating averages across two groups of participants.  These two groups 
are 1) participants who claimed to be able to do all components in their ideal program, 
and 2) participants those who reported that they could do only some components in their 
ideal program. 
A deeper look into the participants’ data shows that a bit more than half of the 
safety practitioners (20 out of 38 participants, 53%) claimed that they could conduct all 
the components in their ideal program, even though they may not currently be doing this 
ideal program in their current workplace.  The data also suggest that safety practitioners 
who reported that they could not do all components in their ideal program (n=18 
participants, 47%) claimed that they could do most of them.  The average “could do” 
rating for participants who could not do all of the components in their ideal introduction-
training program was 7.3 out of 10, which suggests that they could do approximately 
73% of the activities in their ideal program.   
The next analysis examined how the participants’ “overall rating” of a possibly 
modified version of their own ideal program, a still effective version of the program that 
they could conduct all the time.  Overall, the participants’ average “overall rating” of the 
program they claimed they “could do” all the time was 9.3 out of 10.  As before, this 
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rating is an average across two groups of participants.   The group of participants who 
claimed they could do their ideal program generally maintained their “overall rating” of 
10 out of 10.  On the other hand, there was a reduction in the rating from the group of 
practitioners who thought they could not do all of the components in their ideal program 
after they modified their ideal program to a program they “could do” all the time.  This 
group’s average “overall rating” fell slightly from 10 (the best program they could ever 
imagine) to 8.4.  However, it should be noted that this is still a relatively high rating 
compared to the average program (scale rating = 5), which indicates that the participants’ 
modified “could do” programs can still be considered as enhanced versions of 
introduction-training program.   The participants’ average ratings of all programs are 
summarized in Table 5.5. 
Table 5.5: Summary of participants’ average ratings of all “overall” and “could do” 
introduction-training programs 
 
# Rating component Averages of 
participants' ratings – 
on a scale from 0 to10  
(standard deviation) 
1 "Overall" rating of the Phase 2 integrated program  8.6 (1.2) 
2 "Could do" rating of the Phase 2 integrated program  7.6 (1.9) 
3 "Overall" rating of the participant's own ideal program 10.0 (0) 
4 "Could do" rating of the participant's own ideal program (across all 
participants) 
8.7 (1.8) 
4a: "Could do" rating of the participant's own ideal program (participants 
who could do all of their ideal program) 
10 (0) 
4b:  “Could do" rating of the participant's own ideal program (participants 
who could do part of their ideal program) 
7.3 (1.8) 
5 "Overall" rating of the participant's "could do" all the time program (across 
all participants) 
9.3 (1.1) 
5a:  "Overall" rating of the participant's "could do" all the time program 
(participants who could do all of their ideal program) 
10 (0) 
5b:  "Overall" rating of the participant's "could do" all the time program 
(participants who could do part of their ideal program) 
8.4 (1.1) 
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Part 2 “Ideal” Program Analysis 
  
Analysis of the participants’ ideal programs shows that most of the participants 
only made minor modifications to the original Phase 2 integrated program.   In general, 
most of the participants only added and/or removed one or two components from the 
integrated program that was presented to them.  The minor modifications to the integrated 
program indicate a degree of fidelity of the program as a basic introduction-training 
framework with a solid foundation.    
The data also demonstrates that several participants did not add or remove new 
components, indicating that they fully agreed with the components and order of the Phase 
2 integrated introduction-training program.  The Phase 3 participants’ ideal introduction-
training programs were then further categorized into three groups, based on the 
similarities of program components’ content and timeline order.  These three 
representative groups created to organize the individual participant’s program data are:  
 
1. Group 1 – New Component Program: Participants added new components to the 
Phase 2 integrated program  
2. Group  2 – No  New Component Program: Participants did not add new 
components to the Phase 2 integrated program 
3. Group 3 – New Components and Reorganized Program: Participants rearranged 
and added new components to the Phase 2 integrated program  
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It should also be noted that across all three groups, some participants did not 
include some original components of the integrated program into their own version of an 
ideal introduction-training programs. 
 
Group 1:  New Components Program 
In total, the ideal introduction-training programs of 26 out of 38 participants 
(68%) were clustered under Group 1.  The ideal programs for participants in this group 
consisted of extra components added to the original Phase 2 integrated introduction-
training program.   These additional components and their orders in a timeline format are 
summarized in Figure 5.9. 
The data shows that there were eleven ideal designs where one component was 
added to the Phase 2 integrated introduction-training program.  Eleven ideal programs 
added two components, and the remaining four ideal programs added three or more 
components to the original Phase 2 integrated program.  These additional components 
were either a completely new component or a replicate of an existing component.  For 
example, an “open discussion” component was seen to be repeated multiple times 
throughout the timeline of some of the participants’ ideal programs.  
In addition to the inclusion of additional program components, the majority of the 
participants’ ideal programs in this group generally retained all the original components 
from the Phase 2 integrated introduction-training program.  Three participants excluded 
some original components from the integrated program, one participant removed two 
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original components, and two other participants had one original component removed for 
their ideal introduction-training program.   
 
Group 2:  No New Component Program 
Overall, the ideal introduction-training programs of 8 out of 38 participants (21%) 
were clustered under Group 2.  The participants in this group did not add any new 
components to the Phase 2 integrated program, in designing their ideal programs.  In 
general, they were in full agreement with the components and order of the Phase 2 
integrated program.  Since there were no additional components added to their ideal 
program, the participants’ program contents and order looked similar to the Phase 2 
integrated program, as shown in Figure 5.10. 
A majority of the participants’ ideal programs in this group retained all the 
original components from the integrated introduction-training program developed in the 
second phase of study.  However, three participants in this group removed some original 
components from the integrated program to create their ideal introduction-training 
program.  One participant removed two original components from the integrated 
program, while two other participants had one original component removed for their ideal 
introduction-training program.   
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Group 3:  New Components and Reorganized Program 
The ideal introduction-training programs of 4 out of 38 participants (11%) were 
clustered under Group 3.  The participants in this group revised the order of the original 
components of the Phase 2 integrated program.  Two participants included additional 
components in their ideal program.  In addition one participant removed one original 
component from the integrated program in his ideal program.  An integration of the ideal 
introduction-training program components from participants in Group 3 is shown in 
Figure 5.11.
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Note: Each box represents a component in the program.  
Colored box represents an original component from the 
Phase 2 integrated program  
Figure 5.9: An integration of ideal introduction-training program components from participants in Group 1  
 
A refresher 
session among 
moderators 
Moderator 
demonstrates 
original 
method for 
doing task  
  
Open  
discussion to 
share initial 
perceptions  
Employee 
simulate 
original 
method for 
doing task  
without 
specific 
scenario  
Open 
discussion 
comparing 
between 
original and 
new methods 
for doing task  
Employee 
simulate new 
method for 
doing task with 
specific 
scenario  
Summary of 
the expected 
outcomes 
session  
Personal 
reflective 
exercises to 
compare  
between 
original and 
new methods  
Employees 
presentation 
session  
Open 
discussion 
comparing 
between 
original and 
new methods 
for doing task  
Review 
session 
Preparation 
session to  
check audio 
and script 
Moderator 
shows video of 
the new 
method for 
doing task  
Projection and 
expectation 
session 
Moderator 
collects data 
of original 
method for 
doing task  
 
Site visit 
session 
Employees 
role playing 
from multiple 
perspectives  
  
Case study 
review session 
Open  
discussion of 
original 
method for 
doing task  
 
Competency 
test 
Pilot session 
involving 
influential 
employees  
Moderator 
demonstrates 
new method 
for doing task  
  
 
Employee 
simulate new 
method for 
doing task 
without 
specific 
scenario  
 
Moderator 
collects data 
of new 
method for 
doing task  
 
   
Open 
discussion of 
new method 
for doing task   
Formalization 
of the new 
SOP 
Employees 
attendance 
checking 
session 
 
 
Moderator 
collects data 
of new 
method for 
doing task  
 
Moderator 
shows data of 
original 
method for 
doing task  
   
Project and 
talk about 
other 
challenging 
scenarios   
Upper 
management 
closing 
session 
An introductory 
session to 
establish 
participant 
rapport 
 
   
Moderator 
shows data of 
new method 
for doing task 
   
Personal 
survey to 
check 
employees' 
understanding 
/ competency 
 
Upper 
management 
opening session 
  
        
 
3
1
1
 
Time 
312 
 
Note: Each box represents a component in the program.  
Colored box represents an original component from the 
Phase 2 integrated program 
Figure 5.10: An integration of ideal introduction-training program components from participants in Group 2  
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Note: Each box represents a component in the program.  
Colored box represents an original component from the 
Phase 2 integrated program 
Figure 5.11: An integration of ideal introduction-training program components from participants in Group 3  
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Analysis of Added Components  
 The analysis of added components took a closer look at the different additional 
components proposed by the Phase 3 participants in their ideal-introduction training 
programs.  An additional component in this scope of analysis is defined as a component 
that was not specifically included and described in the original timeline of the Phase 2 
integrated program.  Thus, this additional component may either be a completely new 
program component, or a replication of a component that occurred in different part of the 
timeline of the integrated program.  It should be noted that only participants in Group 1 
and Group 3 added components to create their ideal programs.  The analysis of added 
components was conducted separately for these two groups. 
 
Group 1: New Components Program 
The ideal program for all twenty-six participants in this group consisted of at least 
one additional component added to the original Phase 2 integrated introduction-training 
program.  The following analysis is a summary of how these different additional 
components were mapped out in a timeline format.  To provide a shared structure for 
analysis of multiple different programs, the timeline of the Phase 2 integrated program 
was selected to be the default reference timeline.  Each of the additional components 
proposed by the participants was organized into one of six clusters, along the integrated 
program’s timeline, as shown in Figure 5.12.  The clusters provide a structure for where 
these additional components were located along a shared timeline. 
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  In total, seventeen additional components were proposed by the participants in 
group 1 to be included in their ideal introduction-training programs.  As described in the 
previous section, most of the participants only added one or two additional components to 
the Phase 2 integrated program.  Thus, this analysis does not reflect every participant’s 
view of the ideal introduction-training program.  However, this analysis provides a 
structure wherein the different components may fit in the general standardized timeline 
previously established in the Phase 2 integrated program.  The additional components 
proposed by group 1’s participants in this analysis are summarized in Table 5.6.  
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Table 5.6: A summary of additional components proposed by Group 1 participants 
 
Cluster to organize Group 1 
additional components  
Additional components proposed by participants in 
their ideal introduction-training programs 
Numbers of 
participants 
Cluster 1:  Beginning of the 
introduction-training program 
A refresher session component among the managers / 
moderators / trainers to standardize program’s content 
prior to leading each individual introduction-training 
program 
1 
A preparation session component to double-check the 
script and videos to be used during the program  
1 
A pilot session component involving senior employees 
and/or champions who have considerable influence on 
the rest of the employees  
2 
A session to check and filter the employees to make sure 
that they belong to the right group prior to the start of 
the program 
1 
An introductory session to establish participant rapport. 1 
An opening session by senior leadership 1 
Cluster 2:  Between 
introduction and evidence-
based training components 
An open discussion component for employees to share 
their initial perception right after the conclusion of the 
introductory activities 
7 
Projection activity where employees can share their 
prediction of how the data for the new method would 
differ from the original method   
4 
Cluster 3:  Between evidence- 
and experiential- based 
training components 
An open discussion component for employees to 
compare between the old and new methods of doing 
task, right after the evidence-based training component 
6 
Site visit component to sensitize the employees with 
actual work contexts prior to the start of the experiential 
based training component.   
1 
Cluster 4:  Between the 
experiential-based training 
and reflective exercises 
components 
A summary of the expected outcomes of the new 
method component  
4 
Cluster 5:  Between the 
reflective exercises and 
discussion activities 
components 
A component where the employees would present their 
own understanding of the new method to their 
colleagues right after the reflective exercises 
1 
A past case study review activity as a sensitization 
activity prior to the projection activity component 
1 
Cluster 6:  Ending of the 
introduction-training program 
A summary session component to review the program’s 
content, provide clear conclusion and share program’s 
resolutions with the employees. 
7 
A competency test component to verify the employees’ 
ability to physically operate and use the new method of 
doing task. 
2 
A session component to formalize the new standard 
operating procedure (SOP) to the employees 
2 
An closing session by senior leadership 1 
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Figure 5.12:  A shared timeline framework (based upon integrated program’s timeline) to cluster and 
map the additional components proposed by Group 1 participants in their ideal introduction-training 
program 
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Cluster 1:  Beginning of the introduction-training program  
All in all, six new components were proposed by participants before the start of 
the introduction-training program.  The first proposed component involved a quick 
refresher session among the managers / moderators / trainers to make sure that they were 
using a common communication platform prior to leading each individual introduction-
training program.  This session would provide fellow trainers a gentle reminder of the 
key program contents and main points to be delivered to the employees.  In addition, the 
session would also serve as a competency checking session to make sure that other fellow 
trainer-colleagues are all familiar with the operational components of the new change and 
are able to answer questions that may be asked by the employees.  This session would 
ensure the standardization of the program’s contents and quality across the whole 
organization.   
On a relevant note, another participant mentioned there should be a specific 
component to check the script and videos to be used prior to the introduction program.  
This preparation component is envisioned to increase the likelihood of a higher quality 
presentation to the employees.  This participant specifically mentioned that it is important 
for the employees to have a good initial perception of the change, so extra efforts need to 
be taken to capture their attention in the earliest stages of the program.  Thus, scripts and 
videos that are the primary method of communication needs to be reviewed for quality by 
the moderators / trainers prior to the program.  
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The next component proposed prior to the start of the introduction program 
involved reaching out to senior employees and/or champions who have considerable 
influence on the rest of the employees.   This particular group of selected employees 
would go through an initial pilot session of the introduction-training program.  They 
would be informally introduced to the change, and would be allowed to become familiar 
with the new way of doing the task.  The feedback received from this pilot session could 
be utilized to make relevant adjustments to the content and flow of the actual program for 
the rest of employees.  Two participants specifically mentioned that this additional 
component is intended to get buy-in from this influential group of employees.  During the 
formal program, this group of employees could aid the moderators / trainers by assisting 
their employee-colleagues during simulation activities, as well as helping to lead the 
discussion.   
One participant mentioned that there needs to be a component in which the 
moderators / trainers check that they have the proper employees as their audience.  This 
participant mentioned that as a trainer in a large corporation, he would not be able to 
personally know each employee.  Thus, a system to check and filter out employees who 
will not be affected by the introduced change needs to be in place before the start of the 
program.  This might include having the employees filling out simple questionnaires or 
checking their competency by asking them to describe or perform the original way of 
doing the task.  This particular participant mentioned that employees who do not belong 
to the affected group may not show interest in participating being involved during the 
actual program.  As a result, having these disinterested employees in the room may 
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indirectly affect the overall dynamics and continuity of the program.  Another component 
added by an employee at the beginning of his ideal training program was an introductory 
session to establish participant rapport.  This session is intended to provide an adequate 
amount of time for the moderators and employees to become comfortable with each 
other.  This would allow for better interaction quality during the program.   
Lastly, one participant proposed a component where senior management would 
open the program by giving small introductory remarks.  According to this participant, 
this activity would demonstrate the upper management’s commitment and support of the 
safety initiatives within the organization.  In cases where the senior management would 
not be able to physically attend the opening session, a video recording the introductory 
remarks will be shown to the employees at the start of the program.  This component was 
envisioned to be part of building and maintaining the safety culture that crosses the 
organizational levels. 
 
Cluster 2:  Between introduction and evidence based training components 
Overall, two additional components were proposed to conducted between 
introduction and evidence based training components.  The first additional component 
suggested by the participants was to have an open discussion right after the conclusion of 
the previous introductory activities.  Seven participants included this open discussion 
activity where the employees would be able to share initial perceptions and made some 
cursory comparisons between the two methods of doing the task.  Two participants made 
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a similar remark that they would like to use additional visual aids to assist this initial 
discussion component in their ideal programs.  A storyboard consisting of a series of 
pictures about the introduced change could be provided to the employees during this 
initial discussion component.  Both participants indicated that the availability of physical 
artifacts that the employees can physically refer to (instead of relying on their memories) 
would encourage their participation in this discussion activity.  
Four participants mentioned that the employees would be informed about a data 
collection activity right after the introductory component.  Prior to collecting data, the 
employees would be asked to make predictions about how the data for the new method 
would differ from the original method.  This projection activity was intended to invite 
participants to think ahead and make an initial hypothesis about the new way of doing the 
task.  It is also a component that is designed to prepare and sensitize the employees to the 
data collection that will occur during task simulation.  On a relevant note, another 
participant proposed asking employees about their general expectations prior to 
simulation activities.  Again, the purpose would be to sensitize the employees in advance 
of the simulation activities.  
 
Cluster 3:  Between evidence- and experiential-based training components 
In between evidence- and experiential-based training components in the Phase 2 
integrated program, there were two additional components proposed by Phase 3 
participants in their own ideal introduction-training programs.  Six participants wanted an 
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open discussion to compare between the old and new methods of doing the task, right 
after the evidence-based training component.  According to these participants, the 
employees can make a comparison between the two methods at that point in time, since 
they already simulated both the old and new ways of doing the task via the evidence-
based training component(s).  This open discussion component is intended to obtain 
participants’ input on the differences between the two methods as soon as they were able 
to provide it.  All participants who proposed this additional discussion component 
mentioned that this session was not meant to be an exhaustive in-depth element.  The 
intention behind it is to encourage continuous engagement between the moderators / 
trainers and employees.  In addition, bringing out the main points early would ensure that 
these points will not get lost in between the different components of the program.  These 
same points can be brought up again in a more detailed discussion in the later in-depth 
discussion component.   
In addition to an open discussion component to compare between the two 
methods, one participant suggested that the employees would go to the production line or 
work site in between the evidence-based and experiential-based training components.  
This would be particularly useful if the program was primarily conducted in a classroom 
setting, or had been to that point in the program.  The purpose of having the site visit 
component would be to sensitize the employees to actual work contexts prior to the start 
of the experiential-based training component.  This particular participant mentioned that 
being physically present in the actual work site where the change would be applied could 
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provoke employees’ thoughts and feelings, thus preparing them for the upcoming 
experiential-based training.   
Cluster 4:  Between the experiential-based training and reflective exercises components 
 In between the experiential-based training and reflective exercise components in 
the integrated program, there was an additional component proposed by four participants 
in their own ideal introduction-training programs.  These participants wanted a 
component in which they could provide the employees with a summary of the expected 
outcomes of the new method of doing the task prior to performing reflective exercises 
with the employees.  This summary, presented by the moderators/ trainers, might include 
a presentation of the new process flow, and an explanation of how it differs from the 
original (current) process flow of the task.  The participants argued that this summary 
presentation would set the stage for employees to consider different facets to reflect upon 
and discuss during the open discussion period.   
 
Cluster 5:  Between the reflective exercises and discussion activities components 
Two additional components were proposed, by the participants, to be included in 
between the reflective and discussion activities.  One of those components involved 
having the employees present their own understanding of the new method to their 
colleagues right after the reflective exercises.  This activity, where the employees are 
asked to explain the change with their own words, would serve two purposes. The first 
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purpose is to encourage employees to take the training program seriously since they 
know that they would need to present and summarize their understanding of the new 
method (the change) towards the end of the program.  The second purpose is to verify the 
employees’ level of understanding and review their thoughts about the newly introduced 
method.   
Another participant proposed a component wherein the employees would review 
specific scenarios from past case studies and discuss how the new method of doing the 
task would have affected the employees in these specific contexts.  To a degree, this is 
somewhat similar to the original component in the integrated program wherein the 
employees would project (look ahead) and discuss future challenging scenarios they 
could expect to encounter.  The difference is that in this new component the employees 
would focus on a situation that had actually occurred in the past.  In contrast, the original 
projection activity component from the Phase 2 integrated program requires the  
employees to imagine possible future scenarios; this activity is less restrictive in that it 
could include scenarios that have already occurred and which might occur again, as well 
as scenarios that have never happened before.  The additional component of a case study 
review proposed by this particular participant was intended to be a sensitization activity 
prior to the projection (look ahead) activity component.   The participant stated that she 
would like to give the employees past case studies because they would be able to relate to 
something that has already happened.   According to her, this case study review activity 
would better prepare the employees for discussion in the projection activity component, 
which would follow the case study component.   
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Cluster 6:  Ending of the introduction-training program  
In total, four different components were proposed at the end of the introduction-
training program.  Seven participants wanted the last session to be dedicated to 
summarizing the program.  In this activity, the moderator would review the program’s 
content before providing clear conclusions to the employees.  Three of these participants 
specifically mentioned they wanted the content of the moderator’s conclusion to be 
connected back to the introduction component.   
Three participants wanted the program to end with a competency test to check the 
competency level of employees with regard to the new method for doing the task.  This 
competency test would focus on employees’ physical capability to operate the new tool 
or perform a procedure without guidance from the moderator.   All three participants 
specifically mentioned that it is a good practice to check employees’ competency in both 
theoretical and practical manners.  While the previous component with a personal survey 
may verify employees’ understanding of the theoretical component of the change, the 
proposed component would validate the employees’ ability to physically operate and use 
the new tool or method of doing the task. 
Two other participants wanted the moderator to end the program by formalizing 
the new standard operating procedure (SOP) with the employees.  Thus, a component 
wherein the moderator would introduce the new SOP was proposed to conclude the 
introduction-training program.  According to these participants, formal introduction of 
the new SOP would mark the beginning of the formal implementation of the new way of 
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doing the task.   The launch of the new SOP would sends employees a message that they 
are expected to begin replacing the original way of doing the task with the new method 
that they just learned and practiced in the program.  
The last component proposed by one participant involved having the senior 
leadership ending the program by sharing some closing remarks.  This component was 
projected to be part of the upper management’s commitment and support of the safety 
change efforts conducted within the company. 
 
Group 3:  New Components and Reorganized Program 
 The ideal program for two participants in this group consisted of additional 
components added to the original Phase 2 integrated introduction-training program.  
Between the evidence- and experiential-based training components, both participants 
wanted some additional time slots in their ideal program where they would be able to 
present the data to the employees and subsequently moderate discussion activities with 
them.  Additionally, one of the participants also wanted an elaborated experiential-based 
training where the employees would be able to simulate both the original and new 
methods for doing the task with specific scenarios given to them.  The simulation 
activities also would include a data collection activity as well as a role-playing exercise 
wherein the employees would simulate both the original and new methods of doing tasks 
from multiple perspectives.  The additional components proposed by group 3’s 
participants in this analysis are summarized in Table 5.7. 
327 
 
Table 5.7: A summary of additional components proposed by Group 3 participants  
 
Cluster to organize Group 3’s 
additional components  
Additional component proposed by participant in 
their ideal introduction-training program 
N 
Cluster 1:  Between evidence- and 
experiential-based training 
components 
Moderator showing and explaining the employees’ 
data from the original and new methods for doing 
task 
2 
An open discussion component for employees to 
compare between the original and new methods for 
doing task 
2 
Cluster 2:  During experiential-based 
training components 
Employees simulate old method for doing task with 
specific scenario  
1 
Employees role playing from multiple perspectives 1 
Moderator collects data from original method for 
doing task 
1 
 
Analysis of Removed Components 
The component removal analysis looked at the original components of the 
integrated program that were removed by the participants in their ideal-introduction 
training program.  These original components were mainly removed from the 
participants’ ideal programs due to disagreement over usefulness and effectiveness.     
Overall, seven participants did not include at least one of the original components from 
the integrated program into their own ideal introduction-training program.  Two 
participants removed two original components of the integrated program in their ideal 
program.  The other five participants removed one original component in their ideal 
introduction-training program.  The original components from the integrated program 
that were removed by participants for their ideal introduction-training program are 
summarized in Table 5.8.  It should be noted that the seven participants who excluded at 
least one of the original components in their ideal program represent 18% of the sample 
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population.  The majority of the population (82%) retained all original components from 
the integrated program in their ideal introduction-training program.  This high percentage 
indicates that the majority of the participants generally did not have issues with the 
original components in the Phase 2 integrated program.  This indirectly supports the 
previous idea that the Phase 2 integrated program can be considered to provide a useful 
foundation as a base program.   
 
Table 5.8: A summary of original components from the integrated program that were 
removed by a subset of the participants in their ideal introduction-training program 
 
# Original components from the integrated program being removed 
by participants in their ideal introduction-training program 
Number of 
participants 
1 Reflective exercises component 7 
2 Projection activity component 2 
Note:  2 participants removed 2 components, and 5 participants removed only 1 component 
 
It was observed that all seven participants removed the personal reflective 
exercise component in their ideal program.  They were concerned about employees’ 
active participation in this activity.  Three of the participants mentioned that the activity 
might be too open-ended, and this may result in confusion among employees.  The 
employees might feel at a loss during this reflective activity, and this might lead to an 
uncomfortable atmosphere during the program.  The alternative explanation for the 
removal of this component might also be that some participants were unsure about types 
of strategies that could be used tto operationalize this reflective exercises activity.  Even 
though some specific examples of reflective exercises were previously shared with them, 
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the description and explanation of the component were not described in great detail.  It 
was hypothesized that if the reflective exercises activity was conducted by a 
knowledgeable moderator, almost anyone could benefit from a bit of self-reflective 
activity. 
In addition to removing the reflective component, two participants also removed 
the projection activity component for their ideal program.  It should be noted that both of 
these participants had spent their whole safety careers in the construction industry.  
According to the participants, the reason they removed this component was related to the 
fact that the safety changes involving their employees were usually simple changes such 
as wearing of new personal protective equipment (PPE) or using a new tool or machine to 
perform construction-related tasks.  Thus, the participants did not see the value of having 
the projection activities in their work settings where the employees would project and 
discuss how future challenging scenarios may be affected by the new way of doing tasks.  
It should also be noted that there were two other participants in this phase of the study 
who also had spent their whole safety careers in construction industry.  Yet, these two 
other participants saw some value in the projection activities and retained the component 
in their ideal program.  This is one example that demonstrates that findings from a small 
sample size from a qualitative investigation, such as this, is useful for preliminary 
investigation and discovery, but  does not allow for generalization, which requires input 
from larger population samples and different study designs. 
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Analysis of Participants’ Comments 
The comment analysis looked at participants’ comments on the original 
components of the integrated program they retained in their own ideal-introduction 
training program.  These comments usually consisted of clarifications and elaboration of 
participants’ own interpretation of the original components adopted into their ideal 
program.   
Similar to the additional component analysis, most of the participants only 
commented on a few original components of the Phase 2 integrated program.  Thus, the 
following analysis does not reflect every participant’s view of the ideal introduction-
training program.  However, it provides a compilation of the participants’ individual 
perspectives and interpretations on the different pieces of the original components in the 
integrated program that were adopted into participants’ ideal designs. 
 In order to provide a shared structure for data analysis, participants’ individual 
remarks were organized into four major groups that represent the program’s components.  
These four groups used to organize the comments data are: Group 1) Introduction 
component, Group 2) Evidence- and experiential-based training components, Group 3) 
Reflective activity component, and Group 4) Discussion component.  The groupings of 
components where the participants made comments are summarized in Figure 5.13.   
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Figure 5.13:  A shared timeline framework to group and map the participants’ comment data 
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Group 1:  Introduction component 
 In total, twelve participants made some comments about the introduction 
component of their ideal program.  Seven participants made remarks about how the 
moderator should include a description of the problem statement during this introduction 
activity.  According to these participants, the problem statement would provide a basis 
for why there is a need to change the way of doing the task.  One participant pointed out 
that the introduction component should include the description of how the change would 
align with the visions and goals of the organization.  The purpose of this description is to 
show why the change is important from an organizational point of view.  Another 
comment made by the participant is that the introduction activity should make use of a 
demonstration kit, when applicable.  According to this participant, the demonstration kit, 
which usually originates from the tool/equipment manufacturer or supplier, would 
provide her with all the materials needed for a comprehensive and quality demonstration.   
The last point, made by three participants, was related to how they wanted the moderator 
or trainer to provide a live demonstration of the new method to the employees.  This live 
demonstration would complement the video of the new method for doing the task which 
would be used during the introduction session. 
 
Group 2:  Evidence- and experiential-based training components 
 In general, it was observed that the participants made similar comments on both 
the evidence- and experiential-based training components.  There were three main 
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remarks related to both training components.  In the first comment, four participants 
commented that the moderator should be actively engaged with the employees 
throughout the simulation activities.  Four participants specifically mentioned that it 
would be best to have video recording as a method to collect employees’ data when they 
are simulating the tasks both with and without specific scenarios.  According to them, 
video recording as a data collection method is relatively simple and cheap, yet effective 
in capturing employees’ behavior during the simulation of tasks.  Additionally, the video 
can also be played afterwards to provoke employees’ thoughts and comments during the 
later discussion session.  In the next comment, one participant made a remark that she 
wanted the employees themselves to collect their colleagues’ data during the simulation 
activities.   She argued that having the employees involved in the data collection process 
is also a form of manager-employee engagement.  Instead of just idly waiting for their 
turns to do the simulation activities, the employees in line might as well be actively 
assisting the moderator with data collection.  Another comment that was specifically 
related to the evidence-based training involved the process of presenting data to the 
employees.  One participant mentioned she would prefer the method of presenting the 
employees with visual data to compare and contrast between the two work methods.   The 
use of interactive software to visualize the data may keep the employees engaged 
throughout the presentation session. 
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Group 3:  Reflective exercises component 
 Four participants brought up two main points when they were commenting on the 
program’s reflective activities component. The first point, shared by three participants 
involves having the reflective exercises component led by the employees’ ambassadors or 
champions.  According to the participants, the reflective exercises should be conducted 
informally to allow the employees to freely explore their thought process and feelings.  
Thus, influential employees should lead the reflective activities in order to facilitate this 
process. The participants shared the same concern that the outcomes of the reflective 
activities component would not be as effective if it was being lead by a management-
level trainer.  According to them, influential employees who the other employees look up 
to would be better able to connect with their colleagues and solicit their participation in 
this activity. 
The second point brought up by one participant was an example of a reflective 
exercise to be conducted with the employees.  The participant made a remark that he 
wanted the employees to conduct postural self-assessments to compare between original 
and new methods of doing a task during this reflective exercise session.  In this activity, 
the employees would be shown screenshots of their own postural behaviors through 
pictures or videos captured in the previous simulation activities.  The moderator would 
then ask the employees to focus on evaluating postural behavior on specific parts of the 
simulated task processes. This postural self-assessment process would be guided by the 
moderator.  The participant argued that having an activity where the employees were able 
to observe and evaluate their own actions and behaviors would trigger reflection 
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processes and would facilitate contemplation on the effectiveness of the new method over 
the original method of doing the task. 
 
Group 4:  Discussion activities component 
Overall, nine participants made four comments related to the discussion 
component in the program.  The first comment is similar to the one that was made in the 
reflective exercises component.  The same three participants who wanted the reflective 
activity to be lead by employees’ ambassadors also wanted the discussion activity to be 
lead and moderated by employees’ ambassadors.  Similar reasoning behind this proposal 
was provided by these participants.  
The next comment was related to the content of the discussion.  Five participants 
were concerned that the discussion content may get off topic.  Thus, they highlighted the 
importance of having a moderator or trainer with the capabilities to control the audience 
as well as the direction of discussion so that the discussion stays relevant to the topic.  
These participants also pointed out that the moderator should tie all the discussion 
contents back to the overarching discussion theme of comparing between the original and 
new methods of doing the task.  Towards the end of the discussion, the moderator’s focus 
should be on reviewing and emphasizing the effectiveness of the new method over the 
original method of doing the task.   
The third comment made by one participant was related to the technique of 
encouraging employees to contribute to the discussion.  The participant proposed having 
the moderator play the video of employees’ previous simulation activities during the 
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discussion session.  At anytime, the employees would be allowed to pause the video in 
order to make relevant remarks related to the specific content of the video.   To some 
degree, this activity is somewhat related to the reflective activity discussed in the 
previous section; the only difference is that the video serves as a tool to encourage and 
facilitate real-time discussion. 
The last comment made by a participant was that the moderator needs to pay 
attention to both the verbal and nonverbal communication processes during the 
discussion.  According to this participant, while some employees may not like to 
participate in the discussion, their body language may give the moderator an indication 
whether they liked or disliked the change that was being introduced.  The participant 
made a remark that the moderator should be able to read the body language of the 
employees, and use the information to control the pace and direction of the discussion.   
  
Part 2 “Could do” Program Analysis 
 
Analysis of the participants’ “could do” programs delves into the participants’ 
rating when they were asked to indicate to what extent they could use their own ideal 
program in their current workplace settings.  This analysis was conducted under each of 
the three ideal introduction-training groups determined in the previous ideal introduction-
training analysis.  Participants’ responses in each group were further organized into two 
subgroups: 1) Participants who claimed they “could do” all of their ideal program, and 2) 
Participants who claimed they “could do” only some part of their ideal program.   
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Group 1: New Components Program 
Participants in this group had additional components integrated into their ideal 
introduction-training program.  In total, the majority of the participants in this study 
(n=26 or 68% of the sample population) were clustered into this group.  Out of these 
twenty-six participants, thirteen of them (50%) claimed that they could do all of the 
components of their ideal program in their current work settings.  On the other hand, the 
other thirteen participants (50%) claimed that they only could do parts of their own ideal 
program in their current work settings. 
 
Subgroup 1: Participants who could do all of their ideal program 
All participants who claimed that they could do all of the components in their 
ideal program reported that they would be able to have an introduction-training program 
similar to one in the Phase 2 integrated program.  Two participants added that they 
wanted live demonstrations of the new method to complement the video demonstration in 
this introduction activity.  Similarly, all participants also said that they would be able to 
conduct the evidence-based training component similar to one in the integrated program.  
One participant specifically mentioned the use of video recording as a method to collect 
data, and would later playback the recording during the discussion session.  Another 
participant mentioned that she would have employees themselves involved in the data 
collection process.   As for the experiential-based training component, all participants 
claimed that they would be able to conduct experiential exercises by setting up a realistic 
training environment, providing specific scenarios to simulate, and assigning employees 
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some roles to play in order to make comparisons from multiple perspectives.  In the next 
component, all participants in this group, except three, included the reflective exercises in 
their ideal program.  The participants raised concerns about employees’ reception and 
participation in the reflective activity.  They projected that the reflective exercises 
component would not be well received by the employees, and this became the reason it 
was excluded from their ideal program.  By excluding this component early on, these 
three participants were able to claim that they would be able to run all of the components 
in their ideal program.  All participants in this subgroup include the open discussion 
component in their ideal “could do all” program.  One participant made a remark that the 
discussion activity should not be a lengthy session.  It should be focused and the content 
should stay on the overarching topic of comparing between the original and new methods 
for doing the task.  The projection activity component was also included by every 
participant except one.  The participant who did not include this activity said that the 
safety-related changes involved in his workplace were all simple changes, and he could 
not see how the projection activity added value in his specific work context.  The activity 
involving a personal survey to check competency and understanding was included by 
every participant in this subgroup.   
In conclusion, all the participants in this subgroup reported that they had enough 
resources to run their ideal program, even though they might not necessarily do so in their 
current workplace settings.  It was also observed that the participants in this subgroup 
were mainly able to run their ideal program by preemptively removing some of the 
components that they confidently projected would be negatively received by employees.   
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Subgroup 2: Participants who could do part of their ideal program 
 The coding analysis looking at the participants’ reasons why they were not able to 
run all components of their ideal program in their current workplace revealed three main 
themes: 1) finding competent moderators to run the program, 2) specific characteristics of 
employees involved in the program, and 3) constraints from upper management.  The 
themes and specific reasons why the participants in Group 1 could not run their ideal 
program in their current workplace settings are summarized in Table 5.9. 
 
Table 5.9:  Summary of themes and reasons why the participants in Group 1 could not 
run their ideal program in their current workplace settings 
 
Themes  Reason why participants could not run their 
ideal program in their current workplace 
settings 
Number of 
participants 
Finding competent 
moderators to run the 
program 
Moderator’s competency in 1) change and, 2) 
soft skills 
11 
Specific characteristics of 
employees involved in the 
program 
Employees’ education level 7 
Employees’ personality 5 
Language barrier 4 
Constraints from upper 
management 
Time 6 
Training venue 4 
Safety personnel to lead the program 3 
Work organization 2 
Budget 2 
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The first theme is the challenge to find competent moderators or trainers to lead 
the introduction-training program.   Eleven participants made similar remarks about the 
importance of having moderators or trainers that are competent in two facets: 1) 
operation of the change that is being introduced, and 2) communication skills to interact 
with the audience.  According to them, competency of the moderators or trainers plays an 
important role in influencing employees’ acceptance of a change.  In order to make sure 
that the moderators are competent with the change to be introduced, they would need 
some time to prepare themselves to lead the program.  This would include time allocated 
to consult with other trainer-colleagues to make sure that the content of the program is 
standardized and at a certain level of quality. In addition, preparing quality training 
materials and modules would also require a significant amount of time, which might be 
challenging for some safety teams especially ones that are small in size.  The participants 
also mentioned cases where serious incidents had happened and the change to remedy the 
problem had to be implemented immediately.  In situations like this, services from 
external consultants or contractors may be requested to assist the introduction-training 
program processes.  A combination of all of these scenarios, where there might not be 
enough time for the trainers to become familiar with the change would result in them 
being not being fully competent with the change.  While it may just take time for the 
moderators or trainers to become competent with the change that is being introduced, 
finding moderators who have exceptional communication skill sets might be more 
challenging.  Not everybody has the capability to read and control an audience especially 
during hands-on simulations and discussion sessions. Thus, the issue of finding 
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competent moderators or trainers who are familiar with the change and have the required 
interpersonal communicative skills becomes the first barrier to implementation of all 
components in the participants’ ideal program. 
 The next theme that acts as a barrier to implementation of an ideal program is 
related to the characteristics of employees involved in the introduction-training program.   
Seven participants mentioned that the educational level of their employees would 
determine the extent of their ability to run their ideal program.  According to the 
participants, employees who are at the supervisory level might be more receptive to 
program components involving data analysis, reflective exercises, and discussion 
activities compared to employees at the floor level.  Floor employees may prefer simpler 
program components that put more emphasis on physical hands-on simulation activities.   
Five participants mentioned that the personalities of the employees involved in the 
program would also influence the extent of the participants’ ability to run all components 
of their ideal program.  The participants made comparable comments that some 
employees are more inquisitive and active while others are more passive in a small group 
setting.  Thus, the group’s reception to some program components might depend on the 
composition of employees’ personalities in that specific group.  Lastly, four participants 
made similar remarks that it is challenging to run their ideal program in a work setting 
where there is a language barrier between the moderators and the employees.  According 
to these participants, this occurs in their respective organizations where a large number of 
immigrant employees were employed.  As a result, there would be some limitations to 
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run the program components that require a lot of interaction and communication between 
the moderator and employees. 
The last theme that could influence participants’ ability to run their ideal program 
concerns the constraints from upper management.  The first constraint reported by six 
participants is that upper management is not willing to let the employees participate in a 
lengthy program due to its impact on employees’ productivity.  The participants’ ideal 
program usually consists of multiple components and the concern raised was that their 
ideal program might require more time than the management would normally allow. 
Next, the participants made similar remarks about the ability of their management to 
provide a conducive training venue, which in turn would influence the feasibility of their 
ideal program.  Four participants mentioned that their current training venues were 
limited to onsite training where the environment might be noisy and hot.  In addition, the 
site’s permanent set-up does not allow enough space and flexibility for the employees to 
freely explore the new way of doing the task during the simulation sessions.  The third 
constraint that could act as a barrier to implementation of the ideal program is the lack of 
personnel to lead the introduction-training programs.  Three participants reported that 
their upper management only hires a few permanent safety personnel in their 
organization. As a result, they have heavy workloads that may affect their ability to 
prepare and run comprehensive introduction-training programs.  The lack of human 
resources to oversee the program would put a limit on the participants’ capability to run 
the full version of their ideal programs.  The next barrier to implementation of the 
participants’ ideal program is related to the organization’s work structure.  According to 
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two participants, their organizations are using a business model that makes use of few 
employee-specialists to perform specialized tasks.  These specialist-employees may be 
distributed in different locations within the organization.  If the change being introduced 
affects these specialists, it will be challenging to gather and train them at one time.  The 
participants reported that the specialist’ supervisors usually would be reluctant to let their 
specialists leave their workplace for a significant period of time since it would affect the 
work flow and overall productivity.   Thus, a lengthy introduction-training program that 
involves multiple components would likely encounter resistance.  The fifth obstacle to 
implementation of the ideal program involves upper management’s budget allocation for 
a training program.  Two participants mentioned that some components of their ideal 
program would cost more since they may involve using demonstration kits, special 
software for data collection and presentation, and hiring of external consultants when the 
team is short on personnel or expertise.  Thus, the budget may limit the applicability of 
the participants’ ideal introduction-training program.  
Participants who reported that they could not do all components of their ideal 
program were then asked to modify the program to one that they could do all the time, 
but at the same time maintain high quality.  All participants modified their ideal program 
by either simplifying or removing some of the programs’ components.   One participant 
made a remark that he would simplify the introduction component of the program to its 
core contents.  One other participant thought that the simulation activities with specific 
scenarios are important.  Thus, previous simulation activities in her ideal program that do 
not consist of specific scenario simulations were removed in this modified “could do” 
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program.  On the other hand, one participant had a completely opposite point of view.  
Thus, he reported that he would take away the specific scenario simulations and role-
playing activities from his ideal program in order to make it possible to run the program.  
Another participant shared the concern that the data collection activity might consume a 
lot of time.  Therefore, all activities that required data collection were taken out in her 
“could do” program.  In total, five participants reported that they would remove the 
personal reflective exercises in their modified “could do” programs.  One participant said 
that he would remove the discussion component altogether, while four other participants 
said they would simplify and shorten the discussion session. The projection and ending 
survey activities were dropped from the ideal programs by four and three participants, 
respectively.   
 
Group 2: No New Component Program 
Participants in this group 2 did not add any new component into their ideal 
introduction-training program.  It should be noted that this group’s ideal program is very 
similar to the Phase 2 integrated program.  Overall, there were eight ideal programs in 
this group. Five participants (63%) claimed that they could do all of their ideal programs’ 
components in their current work settings.  In comparison, three participants (37%) stated 
that they would not be able to completely run their ideal program in their current 
workplace settings.   
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Subgroup 1: Participants who could do all of their ideal program 
 All participants except one stated that they could do the introduction component 
similar to the Phase 2 integrated program.  One participant specifically mentioned that his 
introduction component would put more emphasis on the new method of doing the task 
since the employees were already familiar with the original method of doing the task.   
Similarly, all participants except one reported that they could do the evidence-based 
training similar to the integrated program.  It should be noted that this exception was 
from the same participant, where he maintained the theme of only focusing on the new 
method of doing task throughout the program.  The experiential-based training 
component with contents that are similar to the experiential-based training component in 
the integrated program was adopted by all participants in their ideal program.  On the 
other hand, two participants in this subgroup did not include the reflective activity 
component in their ideal program.  All participants claimed that they would be able to run 
a discussion session component comparable to the one described to them in the integrated 
program.  All but one participant removed the projection activity component while every 
participant included the personal survey to check employees’ understanding and 
competency in their ideal introduction-training program. 
 
Subgroup 2: Participants who could do part of their ideal program 
Overall, three participants reported that they could not do all components of their 
ideal program.  It should be noted that the participants’ challenges to run their own ideal 
program are very similar to the challenges discussed earlier with participants in Group 1 
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who could not run their ideal program. The themes and specific reasons why the 
participants in Group 2 could not run their ideal program in their current workplace 
settings are summarized in Table 5.10. 
 
Table 5.10:  Summary of themes and reasons why the participants in Group 2 could not 
run their ideal program in their current workplace settings 
 
Themes  Reason why participants could not run their 
ideal program in their current workplace 
settings 
Number of 
participants 
Constraints from upper 
management 
Time 2 
Training venue 2 
Safety personnel to lead the program 1 
Budget 1 
Finding competent 
moderators to run the 
program 
Inexperience moderator to lead the program 1 
 
 
The willingness of upper management to provide a conducive program location 
and sufficient time for a program containing of all the programs’ components was 
reported to be a challenge by two participants.  One of  these two participants made 
additional remarks that the barriers to running his ideal program are also due to upper 
management’s willingness to provide a sufficient budget as well as an adequate amount 
and quality of safety personnel to lead the program.  
The other participant has a different reasoning as to why he could not run his ideal 
program.  To add a little context, this participant was in an interview session with one 
other senior participant from the same company.  Both participants are in group 2 since 
their ideal designs were observed to be similar to each other.  The senior participant 
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claimed that he could run his ideal program, while the junior reported that he could only 
do half of his ideal program.  Since both participants were from the same organization 
and have similar ideal programs, some pointed questions were asked to explore the 
reasoning behind their ratings.  The discussion revealed that the difference may come 
from the participants’ perception of their own ability to convince upper management to 
allow them to run their ideal program.   The senior participant claimed that he knows how 
upper management operates and was confident that he would be able to persuade the 
management to let him run his ideal training program.  On the other hand, the junior 
participant mentioned that he was uncertain to what degree the same management would 
allow him to run all of the components in his ideal program.  He attributed his uncertainty 
to being relatively early in his career as a safety practitioner. 
These participants who reported that they could not do all the components of their 
ideal program were then asked to make modifications to produce a program that they 
could do all the time, but at the same time maintaining high quality.   In order to shorten 
the program, two participants removed the component wherein the moderator is 
sensitizing employees with a demonstration of the original method of doing the task.  
One of the participants went further and discarded all simulation components involving 
the original method of doing the task.  This means that his ideal program would contain 
the evidence-based and experiential-based training components that only involve the new 
method of doing tasks.  His justification was that the employees were already familiar 
with the original method of doing the task, so they may not require simulations of the 
original way of doing the task.  He also mentioned that the data from the new method of 
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doing the task that was being collected in the evidence-based component would be 
compared to the data from the original method of doing the task that had been obtained in 
a pilot study.  On the other hand, one other participant removed the data collection 
session altogether in order to shorten the length of the program.  The participants in this 
subgroup also made similar remarks that while they would retain the discussion 
component in this modified program, they would keep it short in order to shorten the 
length of time required to run the program.  
 
 
Group 3: New Component and Reorganized Program 
Participants in this last group rearranged components of the Phase 2 integrated 
program in their ideal program.  There were four participants in this group, representing 
11% of the population sample in this phase of study.  Two participants (50%) claimed 
that they could do all the components of the ideal program in their current work setting 
while the other two participant (50%) claimed that it was not possible to do so.  
 
Subgroup 1: Participants who could do all of their ideal program 
 Both participants in this subgroup combined the introduction and evidence-based 
training in their ideal programs.  According to the participants, this would save time since 
the simulation activity would occur when the moderator was introducing the new method 
of doing the task.  Moreover, relevant data would be collected during this session.  Both 
participants wanted the moderator to present the data and hold a discussion session 
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afterwards.  Both participants included the experiential-based training component in their 
ideal programs.  One of the participants wanted an elaborated version of this experiential-
based training.  Instead of only providing specific scenarios and having employees role-
play from multiple perspectives during the simulation of the new method of doing the 
task,  this participant also wanted the employees to do the same for the original method of 
doing the task.  According to him, this simulation in specific contextual settings would 
allow for better comparison between the two methods.  One of the participants did not 
include the reflective exercises component in his ideal program.  Similar to the discussion 
presented in earlier section, he fully anticipated that the reflective exercises would be 
rejected by the employees.  Both participants in this subgroup included the open 
discussion, projection of challenging scenarios, and personal survey components that 
were similar to the integrated program in their ideal programs.   
 
Subgroup 2: Participants who could do part of their ideal program 
There were two participants who reported that they could not do all components 
of their ideal program.  Again, it should be noted that the participants’ challenges to 
running their own ideal program were very similar to the challenges discussed earlier 
with participants in Groups 1 and 2 who could not run their ideal program.  The theme 
and specific reasons why the participants in Group 3 could not run their ideal programs in 
their current workplace settings are summarized in Table 5.11. 
 
350 
 
Table 5.11:  Summary of themes and reasons why the participants in Group 3 could not 
run their ideal program in their current workplace settings 
 
Themes  Reason why participants could not run their 
ideal program in their current workplace 
settings 
Number of 
participants 
Constraints from upper 
management 
Time 2 
Work organization 1 
 
 
Both participants mentioned that time would be the main reason why they may 
not be able to run all components in their ideal program.  The participants made similar 
remarks concerning upper management, which expects them to run training programs as 
effectively as they can within the allocated time provided to them.  However, it should be 
mentioned that one participant said that while this situation is true most of the time, he 
was able to convince management to provide more time in special cases depending on 
type of changes being implemented.  In these special cases, where he was allocated more 
time, it was possible for him to run all the components of his ideal program.   
The next identified challenge to implementation of the ideal program was related 
to how the organization was using employee-specialists to perform specialized tasks.  
Thus, it was difficult to gather and train these employee-specialists for a long period of 
time since the operations are dependent on them.  However, it was also not a resource-
efficient strategy to have the safety team introduce and train these employee-specialists 
individually.  This challenge, which is very similar to the one discussed in an earlier 
section, was identified by one of the participants in this subgroup.  
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In the next activity, the participants were asked to create a program that they 
could do all the time, but at the same time maintaining high quality, within those 
constraints.  One participant removed the data collection activity during the simulation 
exercises.  Even though he acknowledged the benefit of a data collection activity for the 
purpose of showing evidence to employees, he did not think that he would be able to do 
data collection all the time since it requires expertise, as well as a considerable amount of 
time.  The same participant also removed the reflective exercises component for his 
modified program, due to the time constraint.  The other participant only removed the 
component where employees were asked to simulate a new method of doing tasks under 
multiple specific scenarios.  According to this participant, his organization make use of a 
system wherein they employ employee-specialists to perform specialized tasks.  Thus, he 
was of the opinion that the employees would have limited specific scenarios to enact and 
simulate due to the specialized nature of work the employees have to perform in this 
particular workplace. 
 
5.7 Study Limitations 
 
 Four main limitations were identified in conducting this phase of the study.   The 
first limitation was the imbalance in graphical locations of the sample size.  Thirty 
participants in this study were from Malaysia while the remaining nine participants were 
from the United States.  The participants from these two countries may have different 
work cultures and management systems, thus their input might be biased based on their 
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geographical locations.  However, it should be noted that most of the participants in this 
phase of the study worked in multinational companies.  Multinational companies usually 
have standardized safety requirements and standards as part of their International 
Organization for Standardization (ISO) programs, which may to some degree influence 
the safety culture across the globe.  Additionally, it should also be noted that the feedback 
and input from participants in both geographical locations were generally comparable.   
The participants’ scale ratings from the first part of the session were comparable, and all 
three groupings used to organize the data in the second part of the session included 
participants in both geographical locations.        
The next study limitation was related to the research participants being employed 
by different types of organizations.  As described earlier, the majority of the safety 
practitioners recruited in this phase of the study were employed in multinational 
companies.  Their degree of safety awareness in the organization and the type of safety 
initiatives they handled may not be generalized to smaller local organizations.  
Multinational companies may have more expansive resources and support systems that 
might not be available to other smaller local organizations.   In addition, these 
multinational companies might also have safety cultures that are more formalized and 
structured compared to smaller organizations.  As a result, the feedback and perspectives 
shared by the participants in this phase of the study might be biased due to their 
background working in organizations that have resources, support, and safety cultures 
that are more established.   
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 The third limitation in this phase of the study involves the limited amount of 
content covered in the interview session, due to time constraints.   The targeted 
participants in this phase of the study were busy individuals working at managerial level 
positions in private industries.  Thus, it was challenging to request an interview that 
would take more than one hour of their time.  In the first part of the interview, 
participants were asked to rate their degree of agreement on each of the thirty statements 
on change facilitators identified from the first phase of the study.  The participants were 
not given an opportunity to provide detailed feedback on each of the thirty statements due 
to the time constraint.  They were only asked to elaborate on their rating if the statement 
was rated to be not feasible (0 on the scale rating) or not important (1 on the scale rating).    
The concern with this situation is the inability to verify the participants’ interpretation 
and understanding of each statement that they evaluated.  Similarly, the participants were 
only given a few minutes of open discussion time to share additional thoughts about the 
30 facilitators or other related topics.  The limited time allocated for this open discussion 
may not have allowed them to express their thoughts in a comprehensive manner.  The 
time constraint also did not allow participants to review other conceptual models and 
themes developed in the first phase of the study.  Thus, these follow-up conceptual 
models and themes that were built based upon the facilitators that were just reviewed by 
the participants were not directly validated in this phase of the study.  In the second part 
of the session, also due to time constraints, the participants were not presented with the 
full versions of the three introduction-training approaches that were explored in Phase 2.  
Instead, they were only given a brief executive summary of the main components and 
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contents of each approach, before being presented with the integrated program 
summarizing the overall findings of the second phase of the study.  As a result, the 
participants’ feedback on the findings from the first and second phases of the study might 
be limited to the amount of information shared with them.  However, even with the time 
constraint, it was observed that the data obtained from the participants in this third phase 
of study were comparable to each other.  Trends were identified in the data during the 
analyses process, suggesting that the data contain enough information despite the limited 
session time to share the findings from previous phases of study.  
Similar to previous phase of study, the research design used in this phase comes 
with some limitation in terms of the ability to generalize the findings beyond the recruited 
group of participants.  Even with the recruitment of a number of safety practitioners to 
review and validate the findings of previous phases, the causal relationships between 
adoption/acceptance and the identified facilitators that appear to influence employees’ 
acceptance (phase 1 finding), as well as the effectiveness of the contemplative activities 
to influence adoption (phase 2 finding), cannot be firmly established since there were no 
specific variables controlled in the study.  However, the cross-sectional design used in 
this phase provided an initial content validation of the study’s Phase 1 and Phase 2 
findings from a diverse group of experts who are directly responsible for implementation 
of workplace changes related to safety.  Moving forward, the findings provide 
information that could be used to develop a survey administered to a larger sample of 
safety practitioners on best practices for workplace introduction-training programs.  This 
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future work could provide additional empirical evidence to support the study’s overall 
findings. 
 
5.8 Conclusions 
 This third phase of the study was designed to be a validation study.  Experienced 
safety practitioners were interviewed with the purpose of examining and reviewing the 
findings from the previous phases, 1 and 2, of the study.  The participants recruited in 
Phase 3 were safety practitioners who had firsthand experiences in implementing safety-
related changes in their workplaces.  This targeted safety practitioner population is an 
extension of the same manager population interviewed in the first phase of study.  In fact, 
a small number of the participants (N=3) in this phase also participated in the first phase 
of the study.  The interview sessions in this phase consisted of two parts.  In the first part, 
a compiled list of key facilitators that influence employees’ acceptance toward workplace 
safety-related changes were examined by thirty-nine participants.  The session was 
intended to initiate conversations, provoke thoughts, and inform participants about the 
points of view of other safety practitioners concerning the topic of employees’ acceptance 
of safety-related workplace changes.  In the second part of the session, all but one of the 
37 participants were introduced to the Phase 2 integrated introduction-training program 
before being asked to evaluate the effectiveness and feasibility of the program.  The 
participants were also asked to present their own version of an ideal introduction-training 
program (regardless of feasibility) as well as a program that would be feasible, yet as 
effective as it could be.   This activity was intended to identify the participants’ expressed 
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needs as well as practical constraints in the process of conducting an introduction-training 
program for a safety-related change (equipment, tool, method, etc.) in the workplace.  
Overall, the participants were generally in agreement with the list of specific 
facilitators (that influence employees’ acceptance of workplace changes) identified from 
the first phase of the study.  The high degree of participant agreement on these facilitators 
added further evidence supporting the analysis process used to extract the information in 
the first phase of the study.  The validation also indirectly provides another level of 
confidence to the fidelity of the thematic and timeline analysis and models developed in 
phase 1 of the study. This is due to the fact that these models were built upon the 
identified facilitators that were reviewed and verified by these participants.  In addition to 
reviewing the findings from Phase 1, several additional themes and factors, especially 
ones that lead to failure of change efforts were also identified in the analysis of the open 
discussion data. 
The participants’ review of the Phase 2 integrated program also indicated a high 
level of agreement on the effectiveness and feasibility of the Phase 2 integrated 
introduction-training program.   To support this observation, the follow-up analysis 
revealed that participants’ ideal programs included only minor modifications to the Phase 
2 integrated program.  More than half of the Phase 3 participants claimed that they would 
be able to run all components of their ideal program in their current workplace settings.  
The rest cited several practical organizational constraints that limited their ability to fully 
run their ideal introduction-training program. 
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Chapter 6:  Conclusions and Future Work 
 
6.1 Research Summary 
Much effort has been invested in developing safety-related interventions to 
improve the occupational environment.  However, Karsh et al. (2001) in an extensive 
review of 101 workplace interventions studies of various types on interventions 
(engineering controls, administrative controls, training, back belts, etc.) to address 
musculoskeletal disorders found that overall, while 84% of the studies found some 
positive results only 29% of the studies found uniformly positive results, while the rest 
either showed no effect or mixed results from the interventions.  In one of the 
recommendations for future work, the authors proposed future research on interventions 
should also focus on the implementation process.  “Research evidence from ergonomics 
and information systems has shown that the manner in which an intervention is 
implemented has a significant and non-trivial impact on the success of an intervention. 
That is, a ‘good’ intervention could fail, even with adequate statistical power, if the 
intervention is not implemented properly”  (Karsh et al., 2001).  The study of the 
implementation process may provide insights and understandings on some of the 
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variances that can influence the outcomes of intervention studies.  Schoenfisch et al. 
(2011) reported that adoption rates varied partly due to implementation process and early 
support initiatives. The authors concluded that “once efficacy of an intervention has been 
demonstrated, a major focus should shift to understanding implementation and adoption”.  
Similarly, Roen et al. (2006) and Koppelaar et al. (2009) concluded that research efforts 
focusing on the impact of barriers and facilitators in the course of intervention 
implementation efforts are still lacking in the current literature. 
The intention behind the current study was to investigate the fundamental 
question of how to improve adoption rates of theoretically sound safety-related changes 
(particularly ergonomics interventions) in the workplace.  The principle goal of this study 
was to identify important contributing factors, as well as tools and methods to be used in 
the implementation stages that will effectively help translate workplace intervention 
concepts to practice.  It is expected that this research endeavor will bridge gaps between 
academic research and practical applications, and contribute to future intervention efforts 
with the overarching goal of improving adoption rates of sound ergonomics interventions 
among the intended end users. 
This study was designed to have three phases, each with its own research goals, 
methodologies, and study participants.  The first phase was a qualitative study to 
investigate early stage implementation strategies and approaches used in prior workplace 
change initiatives.  The second phase was a controlled experimental study to objectively 
compare between three potential contemplative activities to influence users’ attitude and 
intention to adopt a change, activities to which users would be exposed at the point in 
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time they are first introduced to a change.  In addition, this second phase was also 
designed to explore the employees’ versions of ideal introduction-training programs.  The 
third phase was a validation study involving experienced safety practitioners to review 
and validate findings in Phases 1 and 2.  The following subsections briefly summarize the 
details of the research activities and important findings from each phase of the study. 
6.1.1 Phase 1 
 The first phase of the study was designed as an exploratory study.  This study was 
conducted in parallel to the exploration and development of conceptual change adoption 
models previously described in the literature review chapter (Chapter 2).  This qualitative 
study used semi-structured interviews as the research method to explore how safety-
related changes were being and had been implemented in workplaces, through speaking 
with subject matter experts.  In total, seventeen participants with first-hand experiences 
being directly involved in the implementation of workplace changes were interviewed.  A 
40-60 minute individual interview session with nine managers and eight employees from 
various industries gathered information about strategies, approaches, and lessons learned 
from their experiences with intervention implementation initiatives. 
The investigation of these safety-related intervention implementation process 
experiences provided insights into strategies, approaches, and underlying barriers and 
facilitators that appear to influence the end-user’s decision whether to adopt an 
introduced change.  The compiled list of main contextual factors that are thought to 
influence intervention adoption, from both the perspective of safety practitioners and end 
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users, were systematically documented and analyzed using recognized qualitative 
analysis methods as described by Saldana (2013), and Strauss & Corbin (1998).  In total, 
thirty-eight specific factors that are thought to influence adoption were extracted from the 
analysis of participants’ case studies.   A timeline analysis provided a summary of where 
the concrete and operationalized factors that influence adoption were mapped on an 
implementation process timeline.  The thematic analysis identified seven overarching 
themes that influence successful implementation processes. The conceptual models 
developed from these analyses provided a list of principles to consider when planning the 
implementation of workplace intervention implementation initiatives. 
The study also compiled a list of forty “lessons learned” from past 
implementation projects.  These lessons learned were extracted from discussion of the 
entire change process, rather than being limited to only the implementation stage.  
Additional analyses conducted on these ‘lessons learned’ data were ‘thematic-timeline’ 
and ‘employee-management interactional’ analyses. In the thematic-timeline analysis, a 
conceptual framework was developed to represent participants’ collective viewpoint on 
major concepts that they viewed to be important throughout their years of experience 
being directly involved in past workplace change efforts.  The ‘employee-management 
interactional’ analysis connected the conceptual leader-follower relationship framework 
by Smith (1994) with the more concrete and operationalized ‘lessons learned’ data 
extracted from this study. 
The outcomes of this exploratory phase of the study set the stage for the next 
phase of the study in that it supported the rationale to direct the research focus to a deeper 
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investigation of the underlying theoretical concepts as to how the success of intervention 
efforts can be shaped during the implementation stage.  The next phase of study 
continued the overarching investigation on the topic of employees’ acceptance toward 
workplace changes by exploring potential contemplative implementation strategies and 
approaches to facilitate users’ decision making process and ultimately, contribute to the 
overall processes of users’ adoption of sound safety-related changes. 
 
6.1.2 Phase 2 
The second phase of the study was an exploratory experimental research study in 
a controlled setting.  This phase was a continuation of the first phase in that it focused on 
integrating theoretical concepts learned from literature review with some of the findings 
from the first phase of the study.  In particular, Phase 2 explored potential pathways to 
facilitate users’ reflection, contemplation, and information processing when being 
introduced to a safety-related workplace change.  These elements have been previously 
identified as one of the main themes to influence employees’ acceptance towards safety-
related changes introduced in workplaces.  A deeper understanding of the pathways to 
facilitate information processing may lead to insights on practical steps needed to be 
taken during the introduction-training stage.  
This repeated measures design study in a laboratory setting explored the effect of 
three different contemplative approaches to influence the participant’s intention and 
attitude to use an introduced ‘change’.  Twenty-two study participants with relevant 
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clinical work experience were introduced to a new method of performing a specific task 
through three different contemplative activities.  Each approach consisted of a set of 
unique activities that were designed to facilitate the use of the “slow thinking system” 
during the introduction-training program:  
1. Cognitive mapping activity:  Sanders (1999, 2002) reported that 
cognitive mapping is effective in assisting researchers to access the 
subject’s unspoken feelings and ideas through producing physical artifacts 
instead of the traditional interview or focus group methods.  In this study, 
subjects were asked to write, doodle or sketch their concerns and thoughts 
on a piece of paper designed with affordances for eliciting the 
participant’s thoughts and concerns; this was  referred to as a ‘scratch pad’ 
in the study.  Specific keywords and pictures to evoke or trigger thoughts 
and concerns were given to assist this thought mapping process.  Subjects 
were then asked to compare between the old and new work methods by 
analyzing the cognitive map that they created. 
2. Personal, evidence-based activity:  According to Weick (1995), the first 
property of sensemaking is that the sensemaker is grounded in identity 
construction.  It is hypothesized that a sensemaker will be able to extract 
more meaning of what is happening around him/her if it is relevant to the 
sensemaker’s own identity.  In this study, subjects were able to compare 
the old and new methods, based on images of themselves and their own 
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muscle activity data (EMG) which were recorded while subjects are 
performing the task the old and the new way.   
3. Role playing, scenario-based activity:  This concept is grounded in 
Weick’s third sensemaking property where users make sense through 
reenactment of activity (1995).  Weick suggested that people receive 
stimuli when engaging in an action, and in turn will create meanings from 
it.  Creating meanings from multiple perspectives is expected to support 
users to use their slow thinking system.  In this study, subjects enacted 
specific scenarios in environments that resembled an actual workplace, as 
well as role played from multiple perspectives in order to contrast between 
the old and new method of performing the task.  
 The participants were then asked to provide their evaluations of each approach 
through structured, moderator-led discussion activities.  Participants were also given the 
opportunity to work in small groups to collaboratively design their version of an ideal 
introduction-training program that they envisioned could be used as part of a workplace 
intervention implementation process. 
The participants’ evaluation of the three contemplative activities being explored 
in this study revealed  their preference for the evidence- and scenario-based approaches 
over the scratch pad (cognitive mapping) approach.  However, the participants’ data 
suggested that any one single approach might not be as effective as combining two or 
more approaches, to better influence an individual’s intention and attitude towards the 
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introduced change.  The inclusion of all three explored approaches in participants’ 
collective ideal programs appeared to suggest some validity to the theoretical hypothesis 
that the contemplative activities explored in this study may have potential to shape a 
potential end user’s thought process during the implementation of a workplace change 
program.  Thus, employing these contemplative components in future introduction-
training programs may facilitate users’ decision making processes and ultimately, 
contribute to the overall processes of adoption of sound safety-related changes.  
 
6.1.3 Phase 3 
The third phase of the study was designed as a validation study.  This qualitative 
study was designed with the intention to share and review the findings from Phases 1 and 
2 of the study with safety practitioners who are directly responsible for implementing 
safety-related changes in their workplaces.  This target population of industrial 
practitioners is an extension of the same manager population interviewed in the first 
phase of the study.  In addition to reviewing Phase 1 and Phase 2 results, Phase 3 
participants were also asked to share their version of an ideal introduction-training 
program, the feasibility of their ideal program, and a program that they could do all the 
time, while keeping the program as effective as possible.  They also provided some 
insights as to why intervention efforts sometimes fail.  Similar to the first phase of the 
study, Phase 3 utilized semi-structured individual interviews as the primary method to 
obtain participants’ data. 
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In total, thirty-nine experienced safety practitioners from various industries 
provided data for this phase of the study.  All but one of them completed both parts of the 
interview session.  Overall, the participants were in agreement with the list of specific 
facilitators that influence employees’ acceptance of workplace change identified from the 
first phase of the study.  Their agreement with these identified facilitators provides a 
degree of validation for the fidelity of the phase 1’s thematic and timeline analysis and 
models which were earlier developed using these identified facilitators.  The analysis also 
provided some additional insights on themes and factors that may lead to the failure of 
change efforts.  The Phase 3 participants’ examination of an integrated introduction-
training program that was developed to summarize the ideal programs created by the 
phase 2 participants also revealed a high level of agreement on the effectiveness and 
feasibility of the components of the Phase 2 integrated program.  This result was further 
verified when the Phase 3 participants were asked to create their own versions of an ideal 
introduction-training program.  Overall, Phase 3 participants’ ideal programs included 
only minor modifications to the Phase 2 integrated program, indicating that they were in 
agreement with the components of that program.  A small majority of the Phase 3 
participants (53%) claimed that they would be able to run their ideal program in their 
current workplace settings.  Several practical constraints that limited the ability of other 
participants to run their ideal program were compiled as part of the analysis in this phase 
of study.   
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6.2 Potential Impacts  
Theoretical implications 
 This research provides a contribution to the field of workplace intervention 
implementation research.  Much notable theoretical knowledge from the social sciences 
has explored the conceptual pathway of diffusion and adoption of innovations (e.g., 
interventions).  However, work-related constructs such as work-organization structures, 
risk factors exposure due to the work task, technology involvement in work, physical 
work environment, and their combinations that are unique to occupational settings were 
sometimes neglected or understudied in the majority of these social science studies.  The 
current study tried to re-examine how various decision-making and learning models can 
be applied to gain insights as to how people adopt or reject workplace innovations or 
interventions.  Particularly, this study addresses the knowledge gap of understanding the 
different stages in the adoption process, as well as information processing mechanisms 
involved when an individual is introduced to a new workplace innovation or intervention.  
The theoretical constructs  that were compiled, discussed, and further integrated and 
built-upon in the earlier theoretical development stages of the study may serve as a 
foundation to guide future research that is relevant to the topic of employees’ acceptance 
of safety-related changes introduced in a workplace.  Moreover, this study extended the 
initial theoretical understanding of how contemplative activities may influence users’ 
intentions and attitudes to adopt through the employment of exploratory experimental 
design research in a controlled setting.  The second phase in this study was specifically 
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dedicated to exploring the potential pathways to facilitate users’ reflection, 
contemplation, and information processing when being introduced to a workplace 
change.  This exploration provides the theoretical groundwork for future workplace 
intervention implementation research to further examine the underlying theoretical 
premise that success of change efforts can be shaped through the employment of 
contemplative activities designed to facilitate the use of the “slow thinking system” 
during the information processing stage.   
 
Practical implications 
This research study was designed to identify important contributing factors, as 
well as tools and methods that will effectively help translate intervention concepts to 
practice, from the perspective of safety and ergonomics practitioners as well as the 
employees (the end users of an intervention).  It is expected that this research endeavor 
will bridge gaps between academic research and practice, and ultimately contribute to 
future intervention efforts by improving adoption rates of sound ergonomics interventions 
among the intended end-users. 
Holden et al. (2008) reported that there is a lack of guidance on how ergonomics 
research outcomes should be managed and implemented. The systematic documentation 
of facilitators and barriers, with diverse subjects, locations, and interventions in the 
current study provided valuable lessons that can benefit future intervention 
implementation initiatives.  The compiled facilitators to influence acceptance (see Table 
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3.5), as well as lessons learned that were presented as operationalized examples (see 
Table 3.8) could be used to formulate guidelines for safety practitioners who are directly 
responsible for the implementation of the change efforts.  
In addition, the follow-up conceptual frameworks (see Figure 3.7, 3.8, 3.9, and 
3.12) that were built upon the identified facilitators and lessons learned from Phase 1 
could also be used when planning an implementation initiative.  These frameworks might 
be used by people in industry as visual tools to provide reminders of parameters to be 
considered during the workplace intervention implementation processes. 
The integrated introduction-training programs (see Figure 4.25) that were 
designed by study participants with work experience as end users, and that were reviewed 
and modified by safety practitioners may provide industrial practitioners with some 
guidance concerning components to be considered in a desirable and feasible 
introduction-training program to introduce workplace changes.  The concrete and 
operationalized examples of contemplative activities proposed in this study (see Table 
4.1, 4.2, and 4.3) could provide base structures for specific activities to be used in the 
process of introducing workplace changes to employees.  Figure 6.1 summarizes the 
study findings, by phase of study and type of finding, that may be relevant to safety 
practitioners and adoption researchers.  A ‘handout’ document compiling the study 
findings in a user-friendly format for practitioners can be found in Appendix P. 
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Figure 6.1:  Summary findings, from each phase of the study, that are relevant to safety practitioners and 
adoption researchers 
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 To a degree, this multiple phase study has already impacted a number of 
industrial practitioners.  The third phase of the study in part, was intended to initiate 
conversations, provoke thoughts, and inform participants about the points of view of 
other safety practitioners concerning the topic of employees’ acceptance of workplace 
change.  Overall, the findings from Phases 1 (see Table 5.3, Figure 5.8) and 2 (see Table 
5.5) were well received by the industrial practitioners who participated in the third phase 
of study.  There were multiple cases where participants took pictures of the integrated 
introduction-training program developed from the second phase of the study, as well as 
photos of their own design of an ideal introduction-training program for future reference.  
Moreover, there were also repeated incidences where industrial practitioner participants 
requested that the final report of this study be shared with them.  At the end of their 
interview, it was not uncommon for Phase 3 participants to express that participating in 
the study provided them with new insights on things that can be improved in the current 
operations of intervention implementation processes in their own workplace settings.      
Overall, this study may impact the area of occupational safety and health through 
a detailed exploration of strategies and approaches that have been used by safety 
practitioners to introduce change in workplaces.  Results from this detailed examination 
may encourage better adoption rates of theoretically sound interventions or changes 
introduced in workplaces. It is expected that the results and information captured in this 
research study may eventually be further developed into guidelines for future intervention 
implementation efforts.  The combined findings from the multiple phases of this study 
translated underlying theoretical understandings to applicable knowledge.  Those who are 
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responsible for implementing safety-related workplace changes may be able to utilize the 
knowledge gained from the first phase of this study to create a more informed plan when 
designing a workplace intervention implementation program.  In addition, industrial 
practitioners could also consider the findings from the second phase of the study to guide 
the planning of the content of introduction-training programs in future workplace change 
initiatives.  Overall, industrial practitioners in general may benefit from findings that 
have been reviewed and verified by the industrial practitioners in this study. 
 
6.3 Future Works  
The current study sets the foundation for future studies on the topic of employees’ 
acceptance towards safety-related changes in workplaces.  One of the major limitations of 
the study was the time constraint, especially in the validation study (phase 3) where 
safety practitioners were asked to review and validate the findings from previous phases 
of the study.  The current study opens door to further revision and validation study.   The 
validation of facilitators (to influence employees’ acceptance to workplace change) in 
this study has primarily been focused from the perspective of safety practitioners.  Future 
study should include validation activities with the employees who are directly affected by 
the implementation of workplace changes.  While the managers may believe certain 
implementation facilitators are ideal, there is a possibility that employees at the receiving 
end of the change process may not share the same notions.  Therefore, further validation 
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that takes into account the perspectives of both populations is needed for a more 
comprehensive list of facilitators to influence adoption.  
Future study may also expand on conceptual models and frameworks developed 
in this study by further refinement and validation study.  Due to the constraint of time, 
only the facilitators (to influence employees’ acceptance to workplace change) were 
reviewed by the participants in the third phase of the study. The conceptual models that 
were built upon these facilitators in the first phase of study were not directly reviewed by 
the Phase 3 participants.   Future study may continue further revision and refinement of 
these developed models and frameworks, before validating them with experienced 
manager- and employee-participants.  In addition, a high quality survey could also be 
constructed based on the information and themes extracted in this study.  A well-designed 
survey study administered to a larger sample number of participants would allow for 
principle component analysis, and this would consequently provide a higher level of 
evidence to further support the findings in this study. 
The findings of this study also contributed to a deeper theoretical understanding 
of how the success of intervention efforts can be shaped especially in the early stages of 
intervention implementation efforts.  The outcomes of this study would set the theoretical 
groundwork for future study exploring other early stage contemplative implementation 
strategies and approaches that make use of a potential end user’s slow sensemaking 
thinking system to facilitate information processing activity and, ultimately, contribute to 
the overall process of adoption to sound safety-related changes.  The contents and 
structures of contemplative activities explored in the second phase of the study were 
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limited.  These contemplative activities can be further refined to include other activities 
that encourage users’ slow thinking thought processes.  One of the generative method 
activities that was adopted in this study was a cognitive mapping exercise (the ‘scratch 
pad approach’).  Future research should explore the potential of other generative methods 
used as contemplative components in introduction-training programs. 
Future work may also look at more refined templates of introduction-training 
programs, especially ones that can be customized based on workplace context and 
preference.  As learned in Phase 3, the integrated program developed from the second 
phase of study can be inferred to have a solid foundation due to the fact that Phase 3 
participants generally suggested only minor modifications.  Future studies can look 
closely at those proposed modifications, and develop customizable introduction-training 
program templates that provide industrial practitioners with options to pick and choose 
relevant and feasible contemplative activities based on their work contexts.  The reported 
practical constraints that limited the Phase 3 safety practitioners’ ability to run their ideal 
program could be used as guides to develop these future customizable introduction-
training program templates. 
On the theoretical side, future research exploration based on the underlying 
theoretical understanding of how the success of intervention efforts can be shaped in the 
implementation stage may further be expanded by development of an associative and 
quantitative adoption model, explaining the pathway relationships between factors, and 
their linkages to adoption behaviors.  This will provide an advanced framework of 
important factors to be considered when introducing and implementing interventions in 
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workplace settings.  This framework can be used to map and predict important 
parameters that influence adoption and consequently improve the odds of adoption of 
sound safety-related changes in workplace settings.    
In conclusion, there are many research opportunities for future work on this topic 
of improving employees’ acceptance to workplace changes.  Future research should tie 
the theoretical understandings to practical knowledge in order to achieve the overarching 
goal of improving acceptance of sound safety-related changes, subsequently reducing 
workers’ exposure to safety risk factors, and ultimately improving the overall 
occupational safety and health of workers.   
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Appendix B: The Scale Used for Participants to Describe the 
Management’s Implementation Style in Phase 1 of Study
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Appendix C: Keywords and Pictures to Trigger or Evoke 
Participants’ Concern Worksheets.  These Worksheets Were 
Provided To the Participants As They Were Completing Their 
Scratch-Pad Worksheet in Phase 2 of Study 
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Appendix D: Consent Document for Phase 2 of Study 
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Appendix E: Baseline Survey Given To the Participants at the 
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Appendix F: End of Session Worksheets Given To the 
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Appendix G: End of Session Surveys Given To the Participants 
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Appendix H: Kolb Learning Style Inventory Given To the 
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Appendix I: Fourth Session Worksheet Given To the 
Participants at the Beginning of the Second Session in Phase 2 
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Appendix J: Keywords and Pictures to Trigger or Evoke 
Participants’ Thoughts and Feelings Worksheets.  These 
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Appendix K: A Checklist Given To the Participants as a 
Structure to Guide Their Design Activity in Phase 2 of Study.  
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Appendix L: An Animated PowerPoint Presentation Used as a 
Visual Aid to set up the Stage and Design Context to the 
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Appendix M: Participants’ Collective Designs of Ideal 
Introduction-Training Program in Phase 2 of Study 
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Group 6’s version of an ‘ideal’ introduction-training program 
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Appendix O: A List of Statements on Key Facilitator to 
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Appendix P: A Documentation Compiling All Study Findings 
That Are Relevant To Safety Practitioners and Adoption 
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